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Abstract 
 
The development of new knowledge about patient care continues to progress at 
an ever-increasing rate but its transfer into clinical practice can be slow and 
unpredictable. This doctoral statement provides a critical overview of a 
substantial programme of work that has explored the utility of theoretical models 
of behaviour for promoting the uptake of research findings into routine care.  
Guided by the MRC Framework for the design and evaluation of complex 
interventions, the supporting publications describe the development and testing 
of an innovative and systematic approach to intervention design.  As well as 
providing methods for identifying and applying behavioural theory, this work has 
also set standards for transparency in the intervention development processes.  
The work demonstrates that psychological theories of behaviour do have an 
important function for improving healthcare delivery by supporting clinical 
behaviour change, but important limitations remain.  In my critical reflection of 
this body of work I discuss these challenges, considering in particular the 
omission of the patient perspective and the dynamic influence of the patient-
professional interaction during the clinical encounter. I go on to propose an 
extended dual-perspective model supported by theory and evidence from other 
improvement literatures, epistemologies and disciplinary perspectives.  The 
dual perspective model functions at the very core of healthcare delivery and 
illustrates the interdependency of professional and patient behaviour in 
determining healthcare decision making and patient outcomes.  By formally 
including the patient perspective the revised model encompasses all three 
dimensions of the EBM paradigm.  I argue for a focus on better understanding 
of the interactional and relational processes that are generated during the 
clinical encounter as an essential step forward for implementation and 
improvement science.  The paradigm of patient-centred care is then revisited 
through the lens of capabilities thinking and is proposed as a vital mechanism 
for supporting the uptake of appropriate, evidence-based healthcare.     
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Chapter One: Introduction 
In the early days of my career as a health services researcher I was joint local 
co-ordinator for the national multi-centre MRC Cognitive Function and Ageing 
Study (CFAS) (1).  Working on this study gave me a firm grounding in project 
management and provided me with extensive experience in the recruitment, 
consenting and interviewing of elderly research participants in the community.  
Though using a semi-structured interview schedule that was largely a 
standardised cognitive assessment of ageing participants, there was ample 
opportunity (and a very willing cohort!) for respondents to talk about their 
personal experience of ageing and changes in their cognitive and physical 
functioning.  Not only do I look back on my experience of these encounters with 
fondness, but also with a tacit acknowledgement on my part of an invaluable 
insight into “getting older” that went beyond a dementia score generated by a 
computerised algorithm – a first glimpse at how clinical and lay perceptions of 
health and illness can be at odds. 
 
Following this large epidemiological study, I joined a research team in clinical 
paediatric opthalmology as the national co-ordinator of a UK wide multi-centre 
randomised controlled trial (RCT) of treatment (2).  Working on this trial not only 
introduced me to evidence-based medicine, a relatively new concept in the 
literature at that time, but also took me into the realm of knowledge uptake and 
variance in clinical behaviour.  This, and further studies undertaken with this 
research team, also fuelled my growing academic interest in the psycho-social 
aspects of healthcare.     
 
The multi-centre RCT was a pragmatic trial of treatment for unilateral visual 
impairment (UVI) in pre-school children and it was the first ever study that 
included an untreated control group to scrutinise the 100 year old, mainstay 
treatment for this condition (patching of the “good” eye). Drawing upon my 
original discipline of psychology, I developed and undertook two complementary 
studies alongside the trial, which placed the target treatment into a more social 
context (3,4).  The latter study (4), which was the basis of my Masters of 
Philosophy degree, provided an objective assessment of functional impairment 
in children with UVI.   
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The first study, (3) however, provided valuable insight into the subjective 
experience of patients and carers, whilst also identifying potential barriers to 
treatment compliance.  The study showed that getting a child to wear an eye 
patch was  a difficult, and often distressing, process for both parent and child, 
but found no evidence of significant or enduring emotional disturbance in 
treated children.  As the RCT found a beneficial effect of wearing a patch in 
children with moderate UVI, but not for those with mild UVI (approximately 60% 
of children detected at screen), these are important observations on two counts: 
Firstly, for the parents and practitioners treating children with moderate UVI, the 
study offers re-assurance that patching is not only worthwhile but that it is also 
safe.  The value of this message became more apparent when it was featured 
on Reuter’s Health (New York) information webpage (www.reutershealth.com), 
and then rapidly cascaded to a number of other similar public health webpages.  
Secondly, the results of the RCT were adopted by the UK National Screening 
committee and included in their recommendations for practice 
(http://www.screening.nhs.uk/vision-child), 
 
However, there was varied acceptance and confidence in the findings by 
practitioners – mainly because the evidence presented to them appeared to be 
at odds with their clinical experience.  Their personal experience was one of 
‘witnessing’ improvement in childrens’ vision, that could sometimes be quite 
dramatic and rapid (sometimes immediate with the use of lenses or glasses).  
These examples illustrate how an understanding of the wider social context in 
which healthcare is delivered can provide insight into factors that may facilitate 
or inhibit the uptake of new research evidence into practice.  
 
Having been alerted to potential “internal” factors that could influence the 
clinical behaviour of the health professional (e.g. firmly held beliefs about 
treatment efficacy)  and the health behaviour of the service user (e.g. parental 
fear of harm from treatment), my experience on a later study iillustrated the 
importance of an additonal dimension; the potential of the patient perspective – 
real or assumed - to act as a powerful “external” influence on clinical decision 
making.  While conducting a feasibility study for another RCT, this time to 
evaluate the management of a childhood squint, it became apparent to me that 
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there was wide variation in the clinical management of this condition. While 
differences in clinical opinion about best practice contributed to this variation, I 
found it striking to learn that clinicians' decisions for surgical management of 
this squint were often based on a strong perception of parental pressure for 
surgical re-alignment rather than on observable clinical signs.  As no reliable 
outcome measure was readily available for the planned trial, a standardised 
index was developed by our research team.  The resulting weighted instrument 
necessarily takes into account both clinical indicators for management and 
parental observations, and quantifies these into a single score (5–7).  
 
While the clinical behaviour of individual healthcare providers is only one level 
at which behaviour change operates in complex organisations such as the NHS, 
it remains central to the delivery of high quality care to patients.  The work 
submitted in support of this thesis was undertaken with colleagues who formed 
a multidisciplinary team of researchers exploring the application of 
psychological behavioural theories to professional behaviour change.  The 
doctoral statement will discuss this work and provide a critical analysis of this as 
an approach to developing scientifically sound interventions to improve clinical 
practice.   
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Chapter Two: What is the role of theory in improving 
healthcare?  
 
2.1 “Evidence-based medicine should be complemented by evidence-
based implementation.” Richard Grol. 1997 
Prior to the 1970’s, clinical practice was generally autonomous and self-
regulated.  Doctors leaving medical schools with qualifications endorsed by both 
the medical profession and governing authorities were assumed to be fully 
equipped and knowledgeable enough in their practice to make appropriate 
decisions about a patient’s care (8).    However, by this time, it was becoming 
increasingly apparent that care provision and the use of services was neither 
uniform nor based on economic prudence and health systems throughout the 
world began to search for more cost effective ways of delivering health care (9).  
At the same time research into medical innovation and care provision 
proliferated (8), yet with little influence on standards of care even in the most 
technologically advanced countries, despite the many concerted implementation 
efforts (9).  Subsequent advances in health services research (an area of 
applied research characterised by its multidisciplinary and mixed methods 
approach to investigating health service delivery, health care policy and health 
care needs (10)), illuminated the wide variation in the provision of care that was 
inconsistent with the latest scientific knowledge (11–14). 
 
At the turn of the 21st century, studies in the United Kingdom, the United States, 
the Netherlands, Canada and Australia suggested that 30% to 55% of patients 
were not receiving care according to current evidence-based recommendations 
and that about 25% of care provided was unnecessary or potentially harmful 
(11–13,15).  This now well recognised and frequently discussed “research – 
practice gap” stubbornly persists, and represents a consistent finding in health 
services research to date (16–19).   In 2001, the US Institute of Medicine 
concluded that a “chasm lies between the healthcare that we have and the 
healthcare that we should have”, perhaps putting the widely referred to “gap” 
into a much clearer perspective (20).    
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This persistent phenomenon prompted researchers to examine more critically 
the way in which new research knowledge was assumed to become embedded 
in routine clinical practice.  Traditionally this had relied on the dissemination of 
information to clinicians through, for example, peer-reviewed publications, 
continuing medical education and conferences.  It was anticipated that clinicians 
would subsequently absorb new evidence and duly incorporate it into their 
routine practice.   However, while dissemination as a strategy appeared [at least 
at that time1] sufficient to secure more simple changes in practice (21), the 
effectiveness of dissemination alone in promoting the uptake of more complex 
innovations appeared to be limited (9,22).  The need to improve the progress in 
uptake of new research, and the ethical imperative to remove this as a barrier to 
equity and access in effective healthcare, (23,24) led to increased efforts by 
policy makers and professionals to identify more effective implementation 
strategies.  In his evaluation of initial implementation work, Grol (25) observed 
that much of this planning to introduce change often adopted a naive and 
opportunistic approach to the selection of implementation strategies.  Many 
approaches to implementation that he reviewed were based on beliefs or 
assumptions about what people thought would work, rather than evidence about 
the likely effectiveness of an intervention.  Furthermore, he also observed that 
these beliefs and assumptions varied widely depending on the professional and 
epistemological perspective of those developing the implementation approach.  
In line with other authors at that time (26–28) Grol highlighted the importance of 
studying the theories underlying such different implementation approaches to 
gain insight into how and why they have their effects.  
 
Acknowledging that improvements were evidently possible in many areas of 
clinical care, Grol’s analysis also highlighted the difficulty in determining which, 
if any, strategy was successful.  The now more targeted strategies often varied 
in their effectiveness across studies, and determining firm conclusions about the 
possible source of such variation was hampered by the poor quality of the 
                                                 
1
 Recent Cochrane review (268) suggests that when compared to no intervention, printed educational 
materials slightly improve process outcomes but not patient outcomes. When compared to other 
interventions, printed educational materials may slightly improve outcomes, but there is not enough 
evidence to be certain. It is not known under what circumstances and contexts printed educational 
materials are more effective or what specific characteristics of printed educational materials make them 
more effective. 
 
6 
 
studies evaluating these same strategies (25,29–33).  Given the lack of 
direction provided by this early work, Grol concluded with a challenge to 
healthcare systems and researchers to make a concerted effort to develop and 
use a more robust evidence base to support the implementation of research 
evidence into routine clinical practice (25).  
 
2.2 “My theory of hitting was just to watch the ball as it came in and hit it” 
Tommy Lasorda 1980s 
A theory is defined as a ”supposition or a system of ideas intended to explain 
something, especially one based on general principles independent of the thing 
to be explained”(34).   Several authors subsequently re-iterated the need to 
understand the critical determinants of change in clinical practice, and further 
advocate the use of theory and conceptual models to aid this process 
(12,20,22,35–40).  However, not all authors would agree (31,41–43).  Most 
notably perhaps are the proponents of the “OFF Theory” (31) who suggest that 
rather than more theory, what is needed “is more simple logic, common sense 
and empiric evidence”.  The single fundamental tenet of the OFF theory is that 
“You don’t need a theory”. In their very witty and satirical rebuff of the call for 
“yet more theory”, Oxman and colleagues present a number of quotations that 
apparently demonstrate the redundancy of theory in the presence of obvious 
logic and pragmatism. Lasorda’s “theory of hitting” is one such example.  
However, it could be argued that Lasorda’s skill in hitting the ball as effectively 
as he did during his career as a Dodger baseball player was based on more 
than his expert visual tracking of the ball’s trajectory and his champion kinetics.  
He will undoubtedly have had a set of implicit (or potentially explicit) 
assumptions about what might influence the ball’s journey towards him – 
perhaps the throwing technique of the pitcher or the direction of the wind - that 
helped him to better anticipate what he needed to do to make it more likely that 
the ball came into contact with his bat.  His confidence in “watching the ball as it 
comes in”, as the crucial determinant of hitting it, was undoubtedly reinforced by 
his experience and success of applying his theory over and over again during 
his many years as a champion baseball player.  But while his theory may be (or 
appear to be) a good fit in terms of his own performance, it is very limited in 
providing insight into the performance of less successful baseball players using 
the same technique or in its generalisation to other bat and ball sports.   
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Traditionally, in the healthcare setting, the application of such implicit theories to 
deliberate approaches to improving the delivery of patient care has been, and 
continues to be, a commonplace approach.  Studies included in one review of 
strategies to improve the uptake of clinical guidelines found that less than 10% 
provided an explicit theoretical rationale for their intervention (44).  Nonetheless 
this, and a number of other reviews of implementation work, have demonstrated 
that the majority of interventions used to improve professional practice can 
achieve at least moderate (or ‘medium’2) change (33,44–48).  Thus, as 
acknowledged by the Improved Clinical Effectiveness through Behavioural 
Research Group (ICEBerG) group (49), it is quite conceivable that clinicians 
who are experienced and knowledgeable in their field can produce successful 
intervention strategies based on their (experience informed) intuition alone.  
Whilst this presents a good argument for drawing on this experiential expertise, 
many such strategies do still fail even when they have been previously 
successful.   Understanding this variation in effectiveness across and within 
strategies is a real problem.  An underlying rationale would greatly enhance 
evidence-based generalisation of improvement approaches beyond the 
situation in which they are originally applied.   
 
This is where theory can play a valuable role, by providing a means to build an 
understanding about what works, how it works and when it works.  Several 
factors have been identified that determine whether or not implementation of 
innovation or new knowledge takes place. ((35) Chapter 2)  These factors can 
relate to features of: the innovation itself (e.g. the strength of its evidence base 
or its credibility); the intended users of the innovation (e.g. the skills, attitudes 
and motivation of healthcare professionals); and the recipients of the innovation 
(e.g. the attitudes, preferences and motivation of patients).  Implementation can 
also be influenced by features of the clinical setting (e.g. team culture and 
functioning); the economic and organisational context (e.g. organisational 
culture and financial reimbursement); and by features of the methods and 
strategies used to promote implementation (e.g. the type, intensity and duration 
of the approach).    
                                                 
2
 Cohen (1992) proposes operationally defined effect sizes (ES) of ‘small, medium or large’ that are at 
least approximately consistent across a range of ES indexes.   For the test of significance of a sample r, a 
medium effect size =.30.  (269) 
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Theory can help inform understanding of these factors and their differential 
influences on promoting or inhibiting uptake and change in healthcare practice.  
The work discussed in this thesis is concentrated on the role of psychological 
and behaviour change theories in this respect, but it is important to recognise 
that not all of these factors can be addressed by one theory or model of change, 
or by a single disciplinary (e.g. psychological) perspective (39).   A range of 
other prominent theoretical perspectives (e.g. political, economic, 
organisational) continue to be influential in the growth of implementation as a 
science, and underpin several current approaches to planning and studying 
implementation.  Comprehensive overviews of these perspectives are provided 
elsewhere (e.g. (9,39,50,51)), but some examples are given here for illustration.    
 
At the macro-level, political and economic theories have underpinned 
approaches that aim to encourage the uptake of evidence into routine practice 
through the use of financial and regulatory incentives, and the introduction of 
national standards (9).  In the UK the influence of these perspectives can be 
seen in the introduction of monetary reimbursement systems linked to 
performance like the Quality & Outcomes Framework in primary care 
(http://www.hscic.gov.uk/qof), and in the increase in external accountability of 
healthcare organisations and professionals through the introduction of 
government sponsored agencies, like the Care Quality Commission 
(http://www.cqc.org.uk/).  Within this broader societal context of externally 
imposed governance, healthcare organisations themselves also endeavour to 
effectively manage best-practice innovation internally (52).  A commonly used 
approach that draws heavily on quality management theory is Total Quality 
Management (TQM) or Continuous Quality Improvement (CQI).  TQM stresses 
the importance of continuous systems and organisational improvement through 
structural and functional reform of care processes, organisational learning, and 
culture change (9,50).  At the more micro level, where change is required at the 
level of clinical teams and individual healthcare professionals, approaches to 
implementation have been particularly influenced by the diffusion of innovations 
theory (53)(54).  Theories on diffusion of innovation state that the spread and 
adoption of new ideas and technologies is influenced by the structure and 
make-up of social networks (50).  Adoption is proposed to progress over time 
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and is enhanced when interaction and communication between dissimilar 
groups is encouraged (between high and low performing multi-disciplinary 
teams for example).  
 
As well as informing the development of interventions to improve the clinical 
effectiveness and the quality of the care delivered to patients, having such 
theoretical understanding has facilitated further learning from the study of more 
focused implementation studies.  This is already contributing to the 
development of new theories and frameworks for planning and evaluating 
implementation,  For example, Normalisation Process Theory (NPT) (55) 
provides a strong sociological perspective on how new technologies and ways 
of working become routinely embedded – or normalised – into everyday 
practice, as well as tools to support the application of NPT in practice.  The 
Promoting Action on Research Implementation in Health Services (PARIHS) 
framework  (56,57), is a conceptual framework that is grounded in the 
accumulated experience of healthcare workers involved in research, practice 
development and quality improvement (56).   PARIHS proposes that successful 
intervention is a function of the dynamic interactions between evidence, context 
and facilitation.  A more recent development is the Behaviour Change Wheel 
(BCW) (58).  Firmly rooted in psychology, the BCW posits a ‘behaviour system’ 
in which capability, opportunity, and motivation interact to generate behaviour 
(the 'COM-B' system).   
 
This brief overview provides an insight into the influence that a variety of 
theoretical perspectives has had in shaping approaches to implementation in 
the healthcare setting.  These approaches demonstrate that theory has a very 
valuable role to play in improving healthcare by supporting the accumulation of 
knowledge and understanding, and the growth of a science of implementation.      
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Chapter Three: Building a science of implementation. Using 
psychological theory to explain and guide change in the clinical 
behaviour of individual health professionals. 
 
3.1 “Knowledge of what is does not open the door directly to what should 
be.”  Albert Einstein (1939) 
Recognising the need to establish a more scientific basis for the choice of 
strategies to improve the uptake of research evidence into routine clinical 
practice, the UK Medical Research Council proposed a sequential framework 
for developing and evaluating complex interventions (59,60).     The MRC 
framework (Figure 1) proposes a systematic approach to the development of 
interventions that are underpinned by the best available evidence and 
appropriate theory, and tested using a carefully phased approach.  The MRC 
Framework argues for more and better theoretical and exploratory work prior to 
a trial as a means for improving intervention development.  Though it offers little 
guidance about how to best do this exploratory work, the framework proposes a 
series of iterative phases in the development and evaluation of implementation 
strategies: the development of a theoretical basis for the intervention; definition 
of the components of the intervention; refinement of the intervention using 
exploratory studies; the conduct of a definitive evaluation study; and long-term 
implementation.    
 
The core focus for a science of implementation (or a science of evidence-based 
management (16), knowledge transfer (61), or quality and safety (18)) is the 
timely, efficient and cost-effective transfer of research findings into routine 
clinical practice (62).  Implementation research fundamentally involves the study 
of change and the maintenance of that change.  According to Ferlie and Shortell 
(2001) this requires consideration of interventions to improve the quality of 
health care that operate at four different levels: the individual health 
professional; the healthcare teams or groups; the organisations providing 
healthcare; and the wider healthcare system (9).  Analyses of barriers to 
changing practice have indeed shown that obstacles to changes in practice can 
arise at each of these different levels in the healthcare system (21).   
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Figure 1: Key elements of the MRC Framework development and evaluation process 
 
 
 
 
 
 
 
 
 
 
 
 
Feasibility/piloting 
1. Testing procedures 
2. Estimating recruitment /retention 
3. Determining sample size 
Development 
1. Identifying the evidence base 
2. Identifying/developing theory 
3. Modelling process and outcomes 
Implementation 
1. Dissemination 
2. Surveillance and monitoring 
3. Long term follow-up 
Evaluation 
1. Assessing effectiveness 
2. Understanding change 
3. Assessing cost-effectiveness 
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Barriers identified by other studies also reflect theoretical perspectives relative 
to these four operational levels of the healthcare system (39,63–69).  Together 
this body of work highlights the importance of gaining an understanding of the 
mechanisms underlying change within and across these levels and how theory 
can be a valuable means to this end.   
 
The work presented in this thesis is an attempt to do this by using psychological 
theory to understand clinical behaviour at the level of the individual healthcare 
professional.  Whilst this is not in any sense disregarding the important 
influences of the wider healthcare system and the broader political arena, 
incorporating research findings into clinical practice almost invariably 
necessitates a change in the clinical behaviour of individual healthcare 
professionals.  Since they are at the “coal face” of care delivery, it could be 
argued that the actions and decisions of healthcare professionals can be key 
mediators of change, since ultimately ‘it is the individual health care 
professional who interprets patient preferences or decides to follow (or not) 
organisation protocols’ (70).  This rationale is upheld by most theories of 
organisational change (71) and is a fundamental assumption underlying the 
development work described within this thesis.   
 
Examining individual clinical behaviours, and the factors that influence their 
enactment, is therefore both important and warranted.   This thesis describes 
the use of a systematic approach to the development and preliminary evaluation 
of interventions to change clinical practice that corresponds to each of the 
theoretical, modelling and experimental phases of the MRC Framework.  
Initially, the work focuses on the clinical behaviour of individual healthcare 
professionals working in a one-to-one context and then extends this to explore 
the application of the approach to collective, team-based, behaviours.   The use 
of the term ‘clinical behaviour’ is used from here on in to refer to the decisions 
and actions that healthcare professionals make and take when delivering care 
to patients.  A first step in the systematic process was to establish the evidence-
base for the use of psychological theories within this context.   
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3.2 “Theory not only formulates what we know but also tells us what we 
want to know, that is, the questions to which an answer is needed.” 
Talcott Parsons (1937) 
The MRC Framework recommends that the first step in developing an 
intervention to change practice – be it individual behaviour or organisational 
behaviour – should be to establish the theoretical basis that suggests how the 
intervention will have its effect. However the framework does not provide clear 
guidance about how best to go about identifying appropriate theory. The work 
presented in this section was part of a wider programme of research funded by 
the European Commission Research Directorate as part of a multi-partner 
program: Research Based Education and Quality Improvement (ReBEQI): A 
framework and tools to develop effective quality improvement programs in 
European healthcare (Proposal No: QLRT- 2001-00657) (72).   I worked on this 
program as part of a local (UK-based) multi-disciplinary team from 2004 to 
2006.  A specific aim of ReBEQI was to explore the utility of psychological 
models of behavior in relation to guiding change in clinical behaviour, with a 
view to developing methods that facilitate the transfer of research findings from 
one setting to another.  These methods formed part of a series of outputs 
generated by the wider ReBEQI programme that were later made available as a 
suite of tools for use by clinicians and QI researchers to better facilitate 
research-based QI efforts (73). 
 
Social cognitive models of behaviour have been successfully used to predict 
variation in the behaviour of individuals within a number of different patient and 
public populations and across a number of different behaviours (74,75).   The 
models provide frameworks showing relationships between measurable 
psychological variables – such as beliefs, attitudes and intentions – that are 
postulated as predictors of a person’s behaviour and have also been used to 
design interventions which have been successful in changing behaviour in 
many different patient populations’ (74,75) One of the most commonly used 
social cognition models of behaviour that features intention as the proximal 
predictor of behaviour, is the Theory of Planned Behaviour (TPB) (76) (Figure 
2).   Reviews of both observational (77–79) and experimental studies Webb and 
Sheeran (80) have demonstrated a consistent relationship between intention 
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and a range of health related behaviours of patient populations, though the 
strength of this relationship seems to vary.  For instance, intention has been 
shown to explain between 12% and 39% of the variance in real world 
behavioural outcomes in patient health behaviours (77–79) and changes in 
intention have been shown to lead to a corresponding change in behaviour (80).  
 
 
Figure 2: Theory of Planned Behaviour (TPB).  Ajzen 1991 (76) 
 
 
 
 
 
 
BB=Behavioural belief; NB=Normative belief; CB=control belief; ATT=Attitude; 
SN=Subjective norm; PBC=Perceived behavioural control. 
 
 
Previous authors have argued that, conceptually, the motivation and behaviour 
of clinicians are influenced by these psychological variables in the same way as 
the motivations and behaviour of any individual; i.e. that they are generalisable 
characteristics underlying all human behaviour (81).   Whilst this is a convincing 
conceptual position, there are, arguably, some differences in the nature of 
patients’ health-related behaviours and healthcare professionals’ clinical 
behaviours that warrant consideration.  Firstly, clinicians essentially make 
decisions and deliver healthcare in a similar ‘advocacy’ role to many other 
professionals – like for example, solicitors and financial advisors – and to 
parents and carers.  This situates them in a position of ‘authority’ or ‘power’, and 
of having an accountable, responsibility towards someone else other than 
themselves.   It could be argued therefore that clinical behaviour differs from 
patient health-related behaviour in that the consequences of any actions taken 
by the healthcare professional will mainly affect the recipient of care rather than 
the clinician themselves (notwithstanding their professional accountability).   
 
 
Behaviour 
ATT 
TPB 
Intention 
 
BB 
 
NB 
 
CB 
 
SN 
PBC 
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Healthcare professionals also make decisions and deliver healthcare within the 
context of a large, complex and multi-layered organisation that is the National 
Health Service (NHS), which undoubtedly presents different or additional 
external mechanisms to those that influence people’s general or health 
behaviour in their day to day personal lives.  Furthermore, healthcare is often 
delivered  within the context of a multi-disciplinary team and this may itself be 
complex in nature (e.g. multi-faceted) – so another consideration is whether 
clinical behaviours  are ever truly based on the motivation, decisions and 
actions of just one actor?  Even where healthcare is relatively uncomplicated, 
and requiring a “simple” action by a sole clinician (e.g. the prescription of an 
antibiotic), it seems unlikely that healthcare professionals’ decisions to perform 
particular clinical behaviours are made in isolation from other influences and 
considerations (for example the perspectives of other players, including, that of 
the patient).  
 
Whilst some studies had applied the TPB to clinical behaviour, the evidence 
from these had never been synthesised.  Subsequently the first step in 
developing the evidence-base was for me and my ReBEQI colleagues to 
systematically examine this work.  This review looked at the existing evidence 
for the utility of two psychological theories of behaviour in understanding and 
predicting the clinical behaviour of healthcare professionals; the Theory of 
Planned Behaviour (TPB) (76) and its predecessor, the Theory of Reasoned 
Action (TRA) (82).  The review set out to understand the nature of the 
relationship between measures of intention and clinical behaviour in healthcare 
professionals.  We were also interested in how the findings of this healthcare 
professional review would compare to the findings of the patient populations 
reviews discussed above (77–80).  An important finding of these latter reviews 
was that when behavioural measures were self-reported, intention accounted 
for more of the variance in behaviour than when behavioural measures were 
objective or observed.  This observation has implications for interpreting the 
value of the theoretical models as predictors of actual clinical behaviour, since 
interim endpoints (e.g. measures of intention) must be predictive of real world 
outcomes.  Hence studies included in the healthcare professionals’ review were  
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required to have used an independent, objective measure of behaviour, so that 
the relationship between self-reported intention as a proxy measure of clinical 
behaviour and actual clinical behaviour could be examined.   
 
The systematic review included evidence from ten studies that had applied 
either the TPB or the TRA in the study of the clinical behaviour of healthcare 
professionals.  Six of the ten studies examined the behaviour of nurses, three 
the behaviour of doctors and one of pharmacists.  To estimate the strength of 
the relationship between intention and clinical behaviour, we were able to 
abstract measures of the relationship between these two constructs (correlation 
coefficient r, the structural coefficient or the partial correlation coefficient, as well 
as the model R2 summarizing the proportion of the variance explained) for all 
but one of the ten studies. However, the standard error for correlations was only 
available for three studies, ruling out a meta-analysis.  Nonetheless, though the 
number of included studies was also small, the review did find comparable 
proportions of variance explained to that found by reviews of these theories as 
applied to patient populations and behaviours, as well as demonstrating a 
similar difference in the level of variance explained depending on how 
behaviour was measured (with R2 ranging from 0.15 to 0.4 for self-reported 
behaviours and from -0.42 to 0.52 (median 0.14) for observed, recorded or 
traceable behaviour).   
 
While this review has several limitations – not least the small number of 
included studies – it was the first published attempt to quantify the intention-
behaviour relationship in healthcare professionals and has therefore been an 
important contribution to the fields of implementation and behavioural science 
that has since been widely cited e.g. (83–85).  Furthermore, its findings are 
supported by two subsequent systematic reviews that also found evidence of 
the utility of social cognition models of behaviour, including the TPB, for 
identifying important drivers of healthcare professional behaviour (83,86).  
 
The first three papers submitted in support of this thesis build on this systematic 
review evidence to identify and use relevant behavioural theory to design, 
model and evaluate two evidence-based behaviour change interventions.  As  
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Supporting publications:  
1. Hrisos S, Eccles MP, Johnston M, Francis J, Kaner EFS, Steen IN, 
Grimshaw J.  Developing the content of two behavioural interventions. Using 
theory-based interventions to promote GP management of upper respiratory 
tract infection without prescribing antibiotics#1.  BMC Health Services 
Research 2008, 8:11  
http://www.biomedcentral.com/content/pdf/1472-6963-8-11.pdf    
 
2. Hrisos S, Eccles MP, Johnston M, Francis J, Kaner EFS, Steen IN, 
Grimshaw J.  An intervention modelling experiment to change GPs' intentions 
to implement evidence-based practice: Using theory-based interventions to 
promote GP management of upper respiratory tract infection without 
prescribing antibiotics #2. BMC Health Services Research 2008, 8:10   
http://www.biomedcentral.com/content/pdf/1472-6963-8-10.pdf       
 
3. Hrisos S, Eccles MP, Johnston M, Francis J, Dickinson HO, Kaner EFS, 
Beyer F. Are there valid proxy measures of clinical behaviour? Systematic 
review. Implementation Science 2009, 4:37 
http://www.implementationscience.com/content/pdf/1748-5908-4-37.pdf    
 
the approach was novel and exploratory, an uncomplicated clinical condition 
(upper respiratory tract infection [URTI]) that is commonly managed by 
individual primary care general practitioners (GPs) was chosen.  The target 
clinical behaviour had a strong empirical evidence-base so was also 
“uncomplicated”, in that GPs were encouraged to use only symptomatic 
management for URTI – i.e. to manage patients consulting with this condition 
without prescribing an antibiotic.   
 
 
3.3 Evidence-based use of theory to inform the development of two 
behavioural interventions. Supporting publication #1  
 
In the systematic review (87) my co-authors and I argue that interventions to 
change behaviour may be effective for two reasons: they may contain 
components that are always effective in changing any behaviour, or they may 
contain components that overcome specific barriers encountered in relation to a 
particular behaviour. Two approaches are then necessary to identify the key 
factors – or 'active ingredients' - of complex interventions.  The first is to 
develop an understanding of the factors underlying professional behaviour in  
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order to identify what sorts of processes should be targeted by interventions.  
This is termed “process modelling” (88). The second is to develop an 
understanding of how the interventions work and how they can be optimised.  
This is termed “intervention modelling” (89).   Out with the ReBEQI program, 
several team colleagues and co-authors on the supporting papers discussed in 
this section had also carried out some proof of concept work that demonstrated 
the potential utility of “modelling experiment” methodology as a mechanism for 
modelling behaviour change interventions (89).   
   
In a modelling experiment, key elements of an intervention are manipulated in a 
manner that simulates a real situation as much as possible and interim 
endpoints are measured rather than changes in actual professional behaviour 
or healthcare outcome.  A typical interim endpoint in the current context would 
be a stated intention to behave in a particular way.  Since the approach still 
offers experimental control, modelling experiments are a feasible platform for 
conducting pre-trial evaluations of proposed behaviour change interventions 
using replicable methods (89).   The relatively lower cost and size of modelling 
experiments, in relation to a large, full scale RCT, is a further advantage for 
repeated pre-testing and refinement of interventions.  Subsequent work 
undertaken by myself and colleagues within our multi-disciplinary team aimed to 
further develop an “intervention modelling process” (IMP) that corresponded to 
each of the theoretical, modelling and experimental phases of the original MRC 
Framework (59,60).  The novelty of the work presented in supporting papers 1 
and 2 is the application of this systematic process to inform the actual 
development and evaluation of two theory-driven interventions to change 
clinical practice.   
 
Supporting Paper #1: The intervention development process reported in 
supporting paper #1 progressed through six key steps in the systematic 
development of two study interventions (Table 1).  The aim of both interventions 
was to promote the symptomatic management of uncomplicated upper 
respiratory tract infection (URTI) by primary care general practitioners (GPs). 
This clinical condition was chosen since it is an illness that presents regularly in 
primary care (90), and despite there being a strong evidence-base to indicate  
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that  antibiotics are largely ineffective in treating the condition (91–93), GPs 
continue to prescribe them (94,95).  To help in the clear specification of our 
target behaviour (IMP Step 1), we followed the “TACT” principle, a systematic 
way of defining behaviour in terms of its Target, Action, Context and Time 
(82,96).   
 
Table 1: Steps in developing a theory based behavioural intervention1 
The Implementation Modelling Process (IMP)  
1. Specify target behaviour(s). 
2. Select theoretical framework (for empirical investigation at baseline and to 
assess process). 
3. Conduct a predictive study with a (preferably representative) sample 
drawn from the population of interest, to identify modifiable variables that 
predict the target behaviour(s) and their means/distributions. Based on the 
findings of this study, choose which variables to target. These variables are 
the proposed mediators of behaviour change. 
4. Map targeted variables onto behaviour change techniques and select 
techniques that (a) are likely to change the mediator variables and (b) it is 
feasible to operationalise. 
5. Choose appropriate method(s) of delivery of the techniques. 
6. Operationalise intervention components (techniques) in appropriate 
combination and order. 
Note: As part of an iterative process, results from the intervention modelling 
experiment will provide information for feedback loops that address earlier 
points in this sequence. This feedback loop permits change, development or 
refinement of the intervention. 
1Table reproduced from Hrisos et al. 2008b (97) 
 
 
Within the context of the study aims, the key behaviour of interest for “the 
symptomatic management of URTI” was avoiding prescribing an antibiotic. 
Applying the TACT principle helped us to develop a more precise definition of 
what this meant in terms of the behaviour we planned to promote (or 
discourage) in GPs: the target of the proposed behaviour is the patient; the 
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action is managing URTI without prescribing an antibiotic, the context is the 
clinical condition (uncomplicated URTI), and the time is during a primary care 
consultation. From this the target behaviour was subsequently clarified for GPs 
as "managing patients presenting [for a primary care consultation] with 
uncomplicated URTI with-out prescribing antibiotics". 
 
Preliminary findings from previous theory-based process work that had also 
examined the management of URTI by GPs3 was used to identify an evidence-
based theoretical framework specific to the management of URTI by GPs (IMP 
Step 2) (36,70) and to provide data to support the development of the study 
interventions.  Three robust theories were suggested: the Theory of Planned 
Behaviour (TPB) (76), Social Cognitive Theory (SCT) (98,99) and Operant 
Learning Theory (OLT) (100) (Figure 3 ).  These theories explain behaviour in 
terms of factors amenable to change (e.g. beliefs, perceived external 
constraints) and they include non-volitional components that acknowledge that 
individuals do not always have complete control over their actions.  The theory-
generated data from this same work further enabled empirical identification of 
three target psychological constructs (and their associated beliefs) that were 
each predictive of both GPs' self-reported simulated behaviour (as measured by 
their decisions to prescribe based on paper-based clinical scenarios) and their 
actual prescribing behaviour for URTI (based on real-world prescribing rates) 
(IMP Step 3; Table 1).  These constructs were "self-efficacy” (a core construct 
of SCT, and closely related to the ‘perceived behavioural control’ construct of 
TPB), representing belief in one's capabilities, "anticipated consequences" (a 
core construct of OLT), and ‘risk perception’ (a core construct of SCT)".  
Anticipated consequences and risk perception are closely related concepts and 
represent beliefs about the consequences of one's actions (Table 2).  
 
To satisfy IMP Step 4, these three constructs were then mapped onto behaviour 
change techniques (BCT) considered by experts (101) to be effective in 
changing these beliefs.  Systematic mapping of the techniques was facilitated 
by two consensus-based tools (102,103), which further supported a robust 
choice of candidate BCTs (Table 3).    
  
                                                 
3
 This was work carried out by colleagues prior to me joining the ReBEQI team  
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     Figure 3: Theoretical framework for understanding healthcare professional behaviour, incorporating TPB, SCT, OLT and II   
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Table 2: Summary of the systematic selection of theoretical constructs to 
target in the development of the interventions1 
Theoretical 
construct 
Intention  
Simulated 
Behaviour 
 Behaviour  
TPB 
Predictor 
Y/N 
r Predictor Y/N r 
Predictor 
Y/N  
r 
Attitude direct* Y 0.49 Y 0.32 N 0.07 
Attitude indirect” Y 0.41 Y 0.21 N 0.02 
Intention - - Y 0.44 Y 0.19* 
PBC direct 
Y 0.28 Y 
-
0.39 
N -0.04 
PBC indirect Y 0.60 Y 0.49 N 0.17 
Subjective norm 
N 0.04 N 
0.00
5 
N -0.10 
SCT       
Risk 
perception** 
Y 0.54 Y 0.35 Y 0.17* 
Outcome 
expectancy  
(2 item 
measure) 
Y 0.41 Y 0.19 N -0.05 
Outcome 
expectancy  
(7 item 
measure) 
Y 0.21 Y 0.21 N -0.03 
Self-efficacy Y 0.56 Y 0.43 Y 0.14* 
OLT       
Anticipated 
consequences 
Y 0.54 Y 0.35 Y 0.17* 
Evidence of 
habitual 
behaviour 
Y 0.64 Y 0.46 Y 0.23* 
1
Table reproduced from Hrisos et al 2008b (97) 
* TPB attitudes and PBC constructs can be measured "indirectly" by asking individuals to report their 
specific beliefs or directly by asking individuals to report at a more general level  
**The SCT risk perception questions were also used as a measure of OC anticipated consequences.  
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The final choice of BCTs (graded task and persuasive communication) was 
based on team discussion of how the different BCTs suggested might be 
feasibly operationalised, within the context of an intervention modelling 
experiment, using paper-based postal questionnaire methods (IMP Steps 5 & 
6).  The final, operationalised interventions are presented in Appendix 2 (see 
TRACII questionnaire, Section 3).  An interactive component was included in 
each, both to increase GP engagement with the interventions and to provide a 
marker of fidelity based on the extent these were completed.  
 
Graded Task intervention:  
This intervention targeted the theoretical construct of self-efficacy and its aim 
was to increase GPs' beliefs in their capabilities of managing patients with URTI 
without prescribing antibiotics. The graded task technique does this by 
promoting incrementally greater levels of "mastery" by building on existing 
abilities, demonstrating success at each level. Two further behaviour change 
techniques, "rehearsal" and "action planning", were additional components of 
this intervention. 
 
The "rehearsal" technique used the generation of alternative strategies as a 
way of rehearsing alternative actions that could be applied to the clinical 
situation. The "action planning" technique involved asking the participants to 
develop a plan of actions they intended to take when confronted by a clinical 
situation in which a patient presented with an URTI (Table 3).  The paper-based 
intervention presents GPs with five situations in which they might be required to 
manage a patient presenting with sore throat.  These situations were based on 
questionnaire items that had been used by Walker et al (2001) to measure GPs’ 
self-efficacy, then ranked in order of difficulty based on their responses to these 
questions (104).   
 
Starting with the easiest, GPs were to consider each of these situations in turn, 
and to indicate if they could confidently manage the patient without prescribing 
an antibiotic by ticking "Yes," "Maybe" and "No".  Next they selected the 
situation they found the least difficult (i.e. the easiest) from those they had rated 
as "Maybe" or "No," and write the number of this situation in a box provided. 
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Table 3: Beliefs associated with targeted theoretical constructs & mapped BCTs 
 
 
 
 
 
 
 
 
 
 
 
 
Theoretical 
Construct 
(Theory) 
Associated (discriminant) Belief1 
CB = Control Belief 
BB = Behavioural Belief 
Construct 
Domain  
(102) 
Candidate BCT 
(103) 
Self-efficacy 
(SCT) 
• If a patient asks for an antibiotic then I will prescribe 
one whether it is medically indicated or not (CB) 
• I am more inclined to prescribe an antibiotic for 
patients of a lower social class (CB) 
• Because I don't know the cause of these patients' 
sore throats, I will prescribe an antibiotic so that I 
don't miss something (CB) 
• In most cases, the patient will finish the course of 
antibiotics I prescribe (CB) 
Belief in one's 
capabilities 
• Self-monitoring (incl. 
planning) 
• Graded Task 
• Increasing skills 
• Coping skill 
• Rehearsal 
• Social pressure 
• Feedback 
• Self-talk 
• Motivational interviewing 
Anticipated 
consequences 
(OLT) 
(Risk perception) 
(SCT) 
• Prescribing an antibiotic for these patients will 
reduce their risk of developing minor complications 
such as otitis media and sinusitis (BB) 
• Because I don't know the cause of these patients' 
sore throats, I will prescribe an antibiotic so that I 
don't miss something (CB) 
• In most cases, the patient will finish the course of 
antibiotics I prescribe (CB) 
Beliefs about the 
consequences of 
one's actions 
• Self-monitoring 
• Persuasive 
communication 
• Information regarding 
behaviour outcome, 
connection between the 
two 
• Feedback 
1
Mapped beliefs that discriminate between GPs who do and do not intend to manage URTI without antibiotics (104) 
Table reproduced from Hrisos et al. BMC Health Services Research 2008 8:11 
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Space was provided for GPs to note down a ‘difficult’ situation of their own if 
none of the offered situations presented a challenge for them.   Focusing on 
their selected situation, participants were then instructed to a) generate possible 
alternative management strategies for that situation and then b) to develop a 
plan of what they would do to manage this situation in the future. 
 
 
Persuasive communication intervention: 
The intervention targeted the theoretical constructs of anticipated 
consequences and risk perception and its aim was to encourage GPs to 
consider some potential consequences for themselves, their patients and 
society of managing patients with URTI with and without prescribing antibiotics. 
As before, this intervention also incorporated elements of the behaviour change 
technique, "provide information regarding behaviour, outcome and connection 
between the two" (Table 3).  This intervention presents GPs with a sequence of 
five pictures illustrating some possible consequences of managing URTIs with 
or without antibiotics. 
 
The consequence illustrated in each fictitious situation depicted was based on 
questionnaire items that had been used by Eccles et al (2007) (105)  to ask 
about anticipated consequences and risk perception and the discriminant 
beliefs identified by Walker et al (2001) (104) as predictive of GPs who do and 
do not intend to manage URTI without antibiotics (Table 3). One row of pictures 
represents "Dr A", who manages URTI by prescribing antibiotics and the 
second row representing "Dr B" ((see TRACII questionnaire, Section 3, 
Appendix 2), who manages URTI without prescribing antibiotics. To highlight 
the suggested consequences, and to help recipients relate these possible 
consequences to each doctor's prescribing behaviour, questions were placed 
beneath each picture. Participants were not required to respond to these 
questions. The interactive component of this intervention was for GPs to 
indicate on a bi-polar analogue scale a) the extent to which they try to be like Dr 
A or Dr B (i.e. their "intended" behaviour) and b) the extent to which they are 
actually like Dr A or Dr B (i.e. their "actual" behaviour).   
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Traditionally, reporting of the process of intervention development within 
implementation research has been scant, resulting in a very limited 
understanding about what interventions contain and how they are meant to 
work.  Such poor reporting of intervention detail prevents replication and hinders 
progress in the development of a cumulative science of implementation.  
Supporting paper #1 therefore broke with this tradition and was successfully 
published as a standalone paper alongside the experimental evaluation of the 
interventions it described (Supporting paper #2 (106)). These manuscripts were 
submitted as a pair and my cover letter to the journal editor explained and 
justified the rationale for doing this.  They were sent out for review 
simultaneously and then published side by side as linked articles.   
 
This was quite an achievement and one that it was hoped would encourage 
other authors (and journals) to do the same.   Supporting paper #1 (97) was, in 
this respect,  a “beacon” contribution to the literature and to the field of 
intervention development.  The level of intervention description provided in this 
paper about the selection and operationalisation of discrete behaviour change 
techniques makes it possible for others to replicate their essential features in 
terms of both these key components of the intervention content (the proposed 
"active ingredients") and the method by which the interventions were delivered 
(i.e. as a paper-based task).  The relative effectiveness of these active 
ingredients is therefore open to wider exploration across other modes of 
delivery and across different settings.  Several other authors have cited this 
paper in similar publications (21 citations to date) describing the development 
process of their interventions, hopefully as part of a trend towards greater 
transparency (see for example French et al. 2012 (107); McDermott 2010 (108) 
& Kolehmainen 2011 (109) - two of which are ‘highly accessed’ publications). 
 
3.4 Theory-driven intervention evaluation within the context of a 
modelling experiment. Supporting publication #2. 
Supporting paper #1 (97) describes how the first six steps (the process 
modelling stage) of the IMP were used to identify prime behavioural 
determinants to target, and to inform the content and robust development of two  
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targeted interventions.  The process modelling work also provided the basis for 
the theoretical framework that would guide an additional stage in the IMP – the 
“intervention modelling” stage.  Supporting paper #2 (106) describes how this 
‘intervention modelling’ stage of the IMP approach was used to inform our 
understanding of how the interventions themselves worked and could therefore 
be optimised.  In this final stage, the effect of the two interventions was 
experimentally evaluated within an intervention modelling experiment (IME).  In 
particular the evaluation sought to establish: 
1. Whether or not the theory-based interventions had influenced 
GPs' behavioural intention and/or their simulated behaviour in the 
management of URTI without prescribing antibiotics.   
2. If the theory-based interventions influenced the targeted 
theoretical constructs of self-efficacy and anticipated consequences.  
Measuring Process: 
The IME was embedded within a postal questionnaire (Appendix 2) that was 
designed to measure psychological constructs from the three theories identified 
in Step 2 of the IMP (Table 1, page 19).  The questionnaire items reflected the 
beliefs and attitudes of GPs regarding their management of URTI without 
antibiotics, and represent the process measures (the explanatory variables) 
within the IME.   Since we were interested in developing replicable methods, the 
questionnaire items were adapted from those used in the previous study that 
provided data to inform the intervention development (72).  The items were 
originally derived from semi-structured elicitation interviews with 14 GPs in 
Scotland which covered doctors' views and experiences relating to the 
management of URTI (105).  Item development followed the operationalisation 
protocols of Ajzen (76), Bandura (98,99) and Francis et al (110).  Scoring was 
on a 7-point scale from strongly disagree to strongly agree.  Table 4 provides a 
summary of the adapted measures used in the study reported in Supporting 
Paper #2.  Two additional measures were included in the final questionnaire: 
the extent of "prior planning" and "action planning" from the Implementation 
Intention model (II) (111,112). Implementation intentions are post-intentional 
constructs and are theorised to support the enactment of a behavioural intention 
through the process of planning the realisation of an intended behaviour.   
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Table 4:* Examples of questionnaire items measuring theoretical 
constructs  
 
Variables  Example Item 
Theory of Planned Behaviour (TPB) (Ajzen 1991) 
Behavioural 
intention 
I intend to manage patients with URTIs without 
prescribing an antibiotic (scored 1 to 7) 
Attitude  The benefits of managing patients with URTI without 
prescribing antibiotics outweighs the harms 
Subjective Norm I feel under pressure to manage patients with an URTI 
without prescribing an antibiotic: from … (e.g. my 
colleagues) 
Perceived 
Behavioural 
Control 
Whether I manage patients with an URTI without 
prescribing an antibiotic is entirely up to me 
Social Cognition Theory (SCT) (Bandura 1997) 
Risk Perception It is highly likely that patients with an URTI will be worse 
off if I manage them without prescribing an antibiotic. 
Outcome 
Expectancies 
Managing a patient with an URTI without prescribing an 
antibiotic would reassure them (bb) × reassuring the 
patient is un/important (oe) 
Self-Efficacy Without an antibiotic: How confident are you in your 
ability to manage patients with URTIs who have tried to 
self-medicate 
Operant Learning Theory (OLT) (Blackman 1974) 
Anticipated 
Consequences 
If I routinely manage patients with URTIs without 
prescribing an antibiotic then, on balance, my life as a 
GP will be easier in the long run 
Evidence of Habit When I see patients with URTIs, I automatically consider 
managing them without prescribing an antibiotic 
Implementation Intentions (Gollwitzer 1999) 
Prior Planning Currently, my standard method of managing patients 
with an URTI involves managing them without 
prescribing an antibiotic 
Action Planning I have a clear plan of how; when; under what 
circumstances (3 items) … to manage patients with an 
URTI without prescribing an antibiotic 
 *Reproduced from Hrisos et al, BMC Health Services Research 2008 8:10  
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Measuring Behaviour: 
An important feature of the IMP is the use of behavioural simulation as a proxy 
measure of actual behaviour. To evaluate GPs’ simulated behaviour at baseline 
and post-intervention, two sets of eight patient scenarios were carefully 
designed to reflect the range of patients and clinical features that present in 
general practice.   Features known to influence GPs' choice of management 
strategy– for example co-morbidities such as chronic obstructive pulmonary 
disease or asthma - were systematically allocated between the two sets of 
scenarios.   The content of the scenarios was then validated by a small number 
of GPs not taking part in the main evaluation.  In keeping with the need for the 
simulated behaviour to replicate real-life experience as closely as possible, the 
presentation format of the paper-based patient scenarios mimicked the way 
patient information is presented to a GP on their surgery computer screen  
(Figure 4), and also included a simulated prescription pad.   
 
From these scenarios GPs’ simulated behaviour was scored (at baseline and 
post-intervention) as the total number out of eight scenarios for which antibiotics 
were not prescribed.  To help set the context within the real-life clinical situation, 
an instruction page was included in the questionnaire immediately prior to the 
section containing the series of scenarios (see TRACII questionnaire, Section 3, 
Appendix 2).  GPs were asked to consider each scenario in the context of a 
routine morning surgery with eight patients waiting to be seen and two routine 
house calls pending.  They were asked to imagine it was February (it was 
actually September) and that there had not been a recent flu epidemic.   
 
A worked example scenario was also provided (Figure 4).  GPs were invited to 
record (free text) their decisions in relation to their diagnosis and their 
management decision.  If their management decision included the prescription 
of an antibiotic they were asked to write their prescription on the “script pad” 
included on the scenario page.  Finally, a rating scale (0 = “not difficult at all” to 
“extremely difficult”) was included on each scenario for GPs to rate how difficult 
it was for them to decide on their final management decision. 
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Figure 4: Worked example scenario page (reproduced from Hrisos et al. 
2008) 
 
 
Experimental manipulation of the process (explanatory) variables: 
A baseline questionnaire, in the form of a booklet containing first the process 
measures and then the study outcome measures (intention and eight 
behavioural simulation scenarios), was sent to all 1225 GPs serving 289 
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General Practices within 13 primary care trusts in the North East region of the 
UK.  Completed questionnaires were returned at this point by 397 (32.4%) GPs 
based in 191 (66%) practices. The study interventions were incorporated into 
the questionnaire booklet, positioned such that they would always be completed 
after the process measurement and before the behavioural simulation measure.  
Within a 2x2 factorial design, four groups were generated: one received only the 
graded task intervention; one only the persuasive communication intervention; 
one received both interventions and finally one received no intervention (control 
group).  The 397 GPs who responded to the baseline questionnaire were then 
randomised to receive the study interventions and were mailed the post-
intervention survey booklet two months after the first mailing. Three hundred 
and forty (86%) GPs subsequently returned this post-intervention survey 
booklet, from 178/191 (93%) GP practices. 
 
Examining the relationship between variables 
The relationship between the explanatory (process) and outcome variables was 
examined using Pearson correlations and stepwise regression.  In the first 
analysis, variables representing operationalised theoretical constructs were 
examined within their respective theoretical framework to evaluate the potential 
for each model to explain GPs’ clinical behaviour.  The TPB and SCT explained 
similar levels of the variance in behavioural intention, (33% & 32% respectively) 
and OLT explained 60%.  For behavioural simulation the TPB and SCT 
performed slightly better than OLT (14%, 17% & 10% respectively) (Table 5).   
In the second analysis, all constructs from these three models were entered 
simultaneously into regressions on behavioural intention and behavioural 
simulation, and allowed to compete.   
 
The purpose of this “cross-theory” analysis was to explore which individual 
constructs were contributing most to the observed variance in intention (model 
1), and in behavioural simulation (model 2).  Five variables were retained in 
model 1, each of which independently predicted a statistically significant 
proportion of the variance in intention.  These variables were: attitude (direct), 
subjective norm, anticipated consequences, evidence of habitual behaviour and 
self-efficacy.  As a group these constructs explained 63% of the observed  
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variance in behavioural intention, and evidence of habitual behaviour was by far 
the strongest predictor in this cross-theory model (Beta = 0.605, p < 0.001).   In 
the cross-theory regression on behavioural simulation the two variables of prior 
planning and action planning from Implementation Intentions (II) were also 
entered into the model.  Self-efficacy and prior planning were the only 
significant predictors of behavioural simulation.  Together they explained 18% of 
variance, and self-efficacy was the stronger predictor (Beta = 0.294, p < 0.001).     
 
Table 5: Examining the relationship between variables 
Theoretical model  
 
Intention        
Model 
summary 
R2(adj) 
Behavioural 
Simulation 
Model 
summary 
R2(adj) 
Theory of Planned Behaviour 0.33 0.14 
Social Cognitive Theory  0.32 0.17 
Operant Learning Theory 0.60 0.10 
Implementation Intentions  
Prior planning 
Action planning 
 
- 
- 
 
0.12 
0.05 
‘Cross theory’ analysis 0.63 0.18 
*adapted from Hrisos et al, BMC Health Services Research 2008 8:10 
 
Examining the effect of the theory-based interventions  
(Outcome measures: behavioural intention and simulated behaviour) 
The trial groups were compared using methods appropriate for comparing 
independent samples (t-tests to compare two groups, analysis of variance to 
compare multiple groups and analysis of covariance to compare two or more 
groups adjusting for differences in baseline performance).   The first step in 
undertaking the analysis of variance and analysis of covariance was to fit a full 
factorial model to test for any interaction of the interventions within the trial 
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group receiving both study interventions.   This analysis showed that there was 
no significant interaction effect – indicating that each intervention operated 
independently of the other – thus the estimate of the effect of each intervention 
was based on a subsequent main effects model.   
 
Mean behavioural intention and behavioural simulation scores were compared 
between GPs who received the persuasive message intervention and those 
who did not and similarly between those who received the graded task 
intervention and those who did not.  There was no significant effect of the 
graded task intervention on either behavioural intention or on behavioural 
simulation.  On the other hand, GPs receiving the persuasive communication 
intervention had stronger intentions to manage URTI without prescribing 
antibiotics and were less likely to prescribe antibiotics than those who did not 
receive this intervention. These GPs had, on average, intention scores that 
were 0.9 (95% CI: 0.41, 1.38) units higher than controls and they also 
prescribed on 0.47 (95% CI: 0.19, 0.74) fewer patient scenarios, suggesting a 
positive effect of this latter intervention on both study outcome measures.  
 
Targeted process measure (self-efficacy):  
Although the graded task intervention did not have an effect on GPs’ intention 
or measures of their simulated behaviour, this intervention did have a significant 
effect on the behavioural belief it was designed to target.  In the case of GPs 
receiving the graded task intervention, this effect is demonstrated by their 
higher self-efficacy scores, as compared to controls, and reflects a greater 
confidence in their ability to manage uncomplicated URTI without prescribing 
antibiotics.  This intervention also positively influenced scores on one of the 
TPB perceived behavioural control constructs (PBC indirect).  In a similar way 
to the self-efficacy construct, PBC represents the extent to which the individual 
feels they have personal control over a given behaviour.  This was a very 
encouraging finding since it appears that constructs relating to control were 
particularly sensitive to the influence of the graded task intervention – 
suggesting an appropriate choice of behaviour change technique – and that this 
intervention was having its effect as would be predicted based on the underlying 
rationale for its development.   Furthermore, since intention is not a feature of 
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SCT, there is no theoretical basis to expect any enhancement of self-efficacy as 
a result of the intervention to have had a direct effect on this outcome measure.   
Additionally both the TPB and SCT propose that control cognitions (PBC and 
self-efficacy) can have a direct effect on behaviour, not mediated by behavioural 
intention, so it could be argued that the lack of effect on intention does not in 
this sense undermine the potential utility of these theoretical models.   Another 
consideration is that generally GPs in both the intervention and control groups 
reported already having “a clear plan of how, when and under what 
circumstances” they would manage patients with URTI without prescribing an 
antibiotic.  Many also reported that their “current standard method of managing 
patients with an URTI involves managing them without prescribing an antibiotic” 
(“prior planning” construct from II).  This may have reduced the ‘potency’ of the 
graded task intervention since the intervention was not prompting GPs to do 
anything particularly novel in terms of planning. 
 
 
Targeted process measures (anticipated consequences/ risk assessment): 
As well as a significant effect of the persuasive communication intervention on 
both outcome measures, this intervention also demonstrated a measurable 
main effect on its target construct of anticipated consequences.  GPs receiving 
this intervention reported greater anticipation of positive consequences for 
themselves and their patients in managing URTI without prescribing antibiotics 
than those not exposed to the persuasive message.  As for the graded task 
intervention, this finding provided reassurance that the persuasive 
communication intervention was also having its effect as would be predicted 
based on its underlying theoretical rationale.  Several additional non-targeted 
constructs were also significantly influenced by the persuasive communication: 
attitude (both direct and indirect measures); subjective norm; self-efficacy; 
evidence of habitual behaviour; and prior planning. Since there was a significant 
main effect of the intervention on both intention and behavioural simulation it 
was possible to examine these effects in greater detail.  Therefore to better 
understand how the persuasive communication had its effect on the study 
outcome measures, the extent to which intervention effects were mediated by 
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the targeted and non-targeted behavioural beliefs was examined using the 
Baron and Kenny mediation methodology (113,114) and the Sobel test (115). 
Mediation analysis evaluates hypothesised causal relationships between three 
variables, whereby an independent variable causes a change in a mediator 
which causes a change in a dependent variable (116).  The third variable 
provides a clearer interpretation of the relationship between the independent 
(intervention effect in the present example) and dependent variables (intention 
and behavioural simulation) by elucidating the causal process among the three 
variables.  Causal steps were first established using the Baron and Kenny 
method, then the Sobel test was used to test the significance of the effect 
“carried” by the mediating variable.   These analyses showed that the effect of 
the persuasive message on intention was partially mediated through its targeted 
construct (anticipated consequences), providing support for the predicted 
influence of this intervention.  Partial mediation of intention also occurred 
through both measures of TPB attitude, the TPB measure of subjective norm 
and the SCT measure of self-efficacy.  These latter findings provide further 
support that the constructs within each of the theoretical frameworks selected 
as being likely candidates for explaining and guiding change in professional 
practice were behaving as proposed by their respective theories.  Likewise, 
partial mediation of this intervention’s effect on behavioural simulation also 
occurred through anticipated consequences and through the non-targeted 
constructs of TPB attitude (direct) and the SCT measure of self-efficacy.    
 
Again several other authors have cited this paper (26 citations to date) and a 
few others have contacted me directly to request permission and advice about 
using both the TRACII questionnaire and the intervention materials.  Both the 
latter tools were published alongside Supporting papers #1 and #2 as additional 
files. This was again to provide greater transparency and cumulative learning 
from wider use and testing of the theories and the IMP methodology.  Recent 
papers that build on and cite this work include Newton et al  2010 (117); 
Treweek et al 2011 (118)  &  Milos et al 2013 (119).  I have also been contacted 
directly by researchers from Sweden, Ireland and South America asking to use 
the theory-based questionnaire and intervention materials.  Two requests were 
in relation to reducing primary care prescribing of antibiotics for upper 
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respiratory tract infection and one was in relation to GP adherence to national 
guidelines for the management of urinary tract infection.   
 
The Swedish study applied the two study interventions within a RCT design to 
the ‘real world’ primary care setting, and compared prescribing rates of 
antibiotics for sore throat post-intervention between intervention and control GP 
practices.   They also translated the theory-based questionnaire (forwards and 
backwards) into Swedish.  This work was recently published (119); the authors 
found no influence of either intervention on the theoretical constructs but did 
find a reduction in prescribing that was restricted to children aged between 0-
6years.  Though the authors conclude that theory-based interventions have 
limited value in changing prescribing behaviour, their findings need to be treated 
with caution since they did not attempt to refine or adapt the interventions to 
local practice or context.     
 
Within the UK the persuasive communication intervention has been tested as 
part of a web-based IME, alongside a newly developed intervention (118) and 
using the behavioural simulation materials developed as part of the study 
presented in paper #2.  This is an important development that allowed the 
comparison of the mode of delivery for the persuasive communication 
intervention (electronic materials by email vs paper-based materials by post) as 
well as its direct comparison with a new, theory based intervention targeting the 
same clinical behaviour.  These authors found that whilst electronic delivery 
was significantly cheaper (approx. £3 for email delivery vs £15 for paper-based 
postal delivery) this neither improved nor impeded GP participation rates. 
Though not yet formally published, preliminary summary results of the 
comparison of the persuasive communication and a newly developed action 
planning intervention are available on-line as a slide presentation (120).    
 
The limited data provided in this presentation suggest that the web-based 
version of the persuasive communication, compared to a control group, 
influenced GPs’ simulated behaviour to a slightly greater magnitude to that 
achieved by the paper-based IME (0.47 (95% CI: 0.19, 0.74) fewer patient 
scenarios prescribed on using paper-based delivery; 0.73 (95% CI: 0.14, 1.31) 
fewer scenarios prescribed on using electronic delivery).  The new intervention, 
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which was a more prescribed action plan to that included as part of the graded 
task intervention, targeted two ‘behavioural cues’ that were present in the most  
frequently prescribed scenarios, completed by GPs’ responding to a set of pre-
intervention scenarios.  This intervention too appears to have influenced GPs’ 
simulated prescribing behaviour to a similar effect size to that of the persuasive 
communication; (0.83 (95% CI: 0.26, 1.37).    
 
 
3.5 Section overview  
Summary 
This initial body of work submitted in support of this thesis is an important 
contribution to the field in a number of ways.  The Intervention Modelling 
Process (IMP) described in Supporting papers #1 & #2 is underpinned by an 
empirical foundation provided by the earlier intention-behaviour systematic 
review (87), as well drawing on other robust datasets.  The papers have been 
frequently cited and the IMP approach, which provides a clear, theory-based 
and systematic process for the development of behaviour change interventions, 
has influenced thinking in relation to the design and implementation of new 
research evidence. The approach, and the interventions developed and 
described in paper #1, have also been tested by others in different settings (e.g. 
to explore their impact on actual prescribing (119); for different clinical 
conditions (e.g. urinary tract infection); and using a different mode of delivery 
(e.g. web-based).  The modelling approach developed as a result of the work 
presented in the first two Supporting papers has contributed substantially to the 
development of a promising method for pre-trial evaluation and refinement of 
novel interventions – by building on previous work (70,104,121) and by 
providing a platform for further development work (118). 
 
Methodological and theoretical considerations 
An aim of the research approach described within this thesis is to develop a 
replicable methodology – an intervention modelling process - for the design, 
evaluation and refinement of interventions that can be used to pre-test 
interventions prior to conducting a definitive service level evaluation.  Since the 
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method relies on the use of proxy measures for actual behaviour – behavioural 
intention & simulated behaviour - such measures need to be predictive of actual 
clinical behaviour.  Whilst evidence has been demonstrated to suggest that 
behavioural intention is a reliable proxy for actual clinical behaviour, we found 
the evidence for the validity of patient vignettes as a robust measure of actual 
clinical practice to be inconclusive (122).  The review reported in Supporting 
paper #3 (122) only found four studies that used patient vignettes, so is 
extremely limited.  Furthermore, the style of the vignettes used in the four 
studies all followed a written format – i.e. a patient scenario was presented to 
clinicians as a block of descriptive text.  This format arguably lacks very 
important contextual information that limits the healthcare professional’s 
identification with the wider situational aspects of a consultation with a patient.   
 
To address this within the modelling experiment presented in Supporting paper 
#2 (106), a more visual format for the study scenarios was designed that aimed 
to provide greater contextual and situational familiarity with the way that GPs 
are presented with patient information on their surgery computer screens.  
Thus, the lay out of the scenario page, to include a prescription pad etc., and 
asking GPs to note down their diagnosis and management for each fictional 
patient rather than give a simple "Yes/No" response to indicate their decision, 
may have subtly guided the GPs through a more realistic and routine decision 
making process.   The relationship between intention and behaviour, as 
measured by these more context rich scenarios, was of a similar magnitude to 
that reported in the intention-behaviour systematic review and elsewhere for the 
relationship between intention and actual behaviour.  As expected it appears 
likely that the introduction of visual elements increased saliency and 
engagement with the task, and in turn encouraged decisions more closely 
related to actual clinical practice.   
 
Despite this, only one of the two targeted interventions (persuasive 
communication) realised a measurable, though albeit modest, effect on 
clinicians’ self-reported behaviour based on this visual format.  In his seminal 
paper, Sutton 1998 (123), outlines nine potential explanations for the lack or 
poor strength of the relationship commonly found between intention and 
behaviour: 
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1. Intentions may change. 
2. Intentions may be provisional 
3. Violations (breaches) of the principle of compatibility  
4. Violation (breaches) of scale correspondence 
5. Unequal number of response categories 
6. Random measurement error in the measures of intention and/or 
behaviour 
7. Restriction of range/variance in intention or behaviour 
8. Marginal distributions of the measures do not match 
9. Intention may not be the sufficient cause of behaviour.    
 
Explanations 1 & 2 are related in that they reflect a potential temporal instability 
in intention – i.e. that the greater the “gap” in time between measuring intention 
and in measuring behaviour the weaker the relationship may be.  This may be 
due to an actual duration of time between measures that allows opportunities 
for other influences to intervene to change intentions, or it may be that 
intentions stated before exposure to a particular circumstance are simply 
“hypothetical” and will not be fully formed until the context or nature of the 
decision to be made is known.  In the modelling experiment reported here 
intention and behaviour were measured at the same point in time, excluding 
explanation 1.  However, it is possible that some GPs’ intentions were 
“provisional” pending contextual knowledge.  Intention to “manage patients who 
present with an URTI without prescribing an antibiotic” was generally high 
amongst the sample of GPs responding to the IME survey instrument, yet not all 
“intender” GPs managed their fictitious patients symptomatically.  Formation of 
actual intention for these GPs may have happened on presentation of the more 
detailed and context specific scenario information.  Alternatively, or additionally, 
they may have been influenced by positive response bias – responding in a 
perceived socially acceptable or desired way – since most GPs are aware that 
prescribing antibiotics in this context is not best practice and is not supported.   
 
Whilst the TACT principle (described on page 19) was used to carefully define 
the target behaviour and guide the wording of the intention measure, there 
remained a degree of “mismatch” in the level of correspondence between the  
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measures used to capture intention and behaviour.  Intention was measured at 
a more general level whilst the measure of behaviour consisted of several 
discrete situations, each presenting quite specific context-based information.  
This of course was deliberate, in that the selection of scenarios aimed to 
encompass a typical range of the clinical presentations of URTI seen within 
primary care consultations.  However, theoretically, GPs’ intentions (as well as 
their attitudes and subjective norms) might feasibly vary according to the 
individual characteristics of each presenting case.   Adding to this mismatch in 
correspondence, the actual measurement of behaviour on the behavioural 
simulation scenarios was inevitably reduced to a “prescribed/did not prescribe” 
dichotomy for the purposes of analysis, whilst intention was measured as a 
categorical variable.  Here we now also have apparent violations of Fishbein & 
Ajzens’ (1975) (124); 1977 (125) & 1980 (126) “principle of compatibility” 
(explanation 3), of “scale correspondence” (explanation 4) and of having an 
“unequal number of response categories for intention and behaviour” 
(explanation 5).  This highlights the difficulties and complexities inherent in the 
operationalisation of theory in its purest form.  
    
In a similar way the issue of compatibility or correspondence may also shed 
some light on why the graded task intervention failed to have a significant effect 
on behaviour.  There is an extensive literature to support the efficacy of 
planning to help enactment of intended behaviours (e.g. (123,127–132).  As 
part of this intervention, GPs were asked to choose a specific clinical context, 
one that they sometimes found problematic in their real clinical practice, and 
make a written plan of what they would do when faced with this scenario in the 
future.   The aim of their plan was to help them end a consultation with a patient 
presenting with URTI without prescribing an antibiotic.  The intervention had 
high levels of completion, suggesting good engagement with the task, but no 
measureable change in behaviour was found.  In terms of material content, the 
intervention did correspond closely to the measure of behaviour in that all 
salient issues incorporated into the scenarios were present within the 
intervention materials.  However, GPs’ plans were subsequently “tailored” to 
one specific clinical context and it is likely that the behavioural scenarios did not 
contain sufficient clinical cases that matched specific clinical situations chosen  
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by GPs as the basis for their management plan.  For example, 30% of GPs 
based their plan on the management of patients with a history of chronic 
obstructive pulmonary disorder (COPD), suggesting that this is a situation that 
they feel can be challenging and difficult not to prescribe for.  This situation was 
represented only once within the set of eight scenarios presented to GPs post-
intervention.  This may have reduced the ability of the study to detect any 
meaningful effect of this intervention due to the infrequent occurrence of this 
clinical context within the scenarios.    On the other hand, a more diffuse effect 
on non-targeted situations might have been expected, since the issues (e.g. 
perceived barriers) that the plan was designed to overcome were relevant to 
most situations.  Most GPs taking part in the evaluation did, however, report 
already having a plan of how, when and under what circumstances they would 
manage URTI without prescribing an antibiotic.   
 
Going back to Sutton’s (123) potential reasons for poor prediction in relation to 
the intention-behaviour gap, explanations 6, 7 and 8 were less of a concern 
since both intention and behaviour were measured using multiple items, giving 
them superior reliability over single-item measures, and GPs’ responses were 
adequately spread across both measures.  However, the theoretical rationale 
for improving the compatibility between measures is that this will maximise 
predictability by more closely matching cause and effect.   So could we have 
done anything differently to improve the predictive power of the models used in 
the IME?  One possibility, again proposed by Sutton 1996 (133), involves 
varying the context component of the questions that the research participant is 
asked.  Within the IME questionnaire this might involve extending the context 
component of the intention measure to include features included in the patient 
scenarios.  For example, the current item “I intend to manage patients who 
present with an URTI without prescribing an antibiotic” could be re-worded as “I 
intend to manage patients who present with an URTI and who have already 
tried to self-medicate, without prescribing an antibiotic” and “I intend to manage 
patients who present with an URTI and expect me to prescribe an antibiotic, 
without prescribing an antibiotic” and so on (“...who have a past history of 
COPD; “... whose symptoms are distressing them”).  Whilst this has obvious 
theoretical appeal in terms of improving the level of specificity between  
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measures, such an approach could greatly increase the length of 
questionnaires and/or generate non-responses due to the tedium of answering 
seemingly repetitive questions, again highlighting potential trade-offs in 
choosing one approach over another. 
                                   
Sutton 1998 (123) and later Sheeran 2002 (79) argue that a more helpful way to 
examine the intention-behaviour relationship is to “decompose” intention-
consistency into a 2 (positive intenders vs. negative intenders) x2 (performance 
vs. non-performance of the behaviour) matrix.  They propose that dichotomising 
the constructs in this way makes it possible to more closely examine the 
sources of both consistency and discrepancy.  Within the 2x 2 matrix, 
participants are categorised as “inclined actors” (those who both have strong 
intentions and performed the desired behaviour);”inclined abstainers” (those 
with strong intentions but who did not perform the desired behaviour); 
“disinclined actors” (those with low or negative intention who nonetheless 
performed the behaviour); and finally “disinclined abstainers” (those who neither 
intend to nor performed the desired behaviour).   
 
An interesting aspect of this analysis is that it allows you to see who is 
responsible for the intention-behaviour gap – the two groups who do not behave 
according to their intentions – inclined abstainers and disinclined actors.  In an 
application of this analysis to six published studies, Sheeran 2002 
(79)demonstrated that the lack of consistency between intention and behaviour 
was in fact mainly due to the group categorised as “inclined abstainers”.   A 
further secondary analysis found that mean scores for TPB variables differed 
significantly within each category in that scores on these variables for inclined 
abstainers were significantly lower than those for inclined actors. 
 
In terms of improving the sensitivity and specificity of interventions to change 
behaviour this would seem a fruitful approach that could feasibly be applied 
within the IME context at the intervention development stage.  In the first 
instance it could be argued that participants already behaving as intended and 
desired do not need to receive an intervention and could therefore be removed 
from any subsequent intervention study to reduce dilution of its potential effect.   
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Information about what drives their intention and behaviour may still inform the 
development of interventions to change the behaviour of inclined abstainers 
however.  Alternatively, the analysis may reveal other more pertinent 
determinants to target within the two abstainer groups.  Interventions that are 
more targeted to abstainers could then be developed, though it may be equally 
feasible that inclined and disinclined abstainers require differentially targeted or 
additional interventions, rather than a “one-size-fits-all” approach, in order to 
maximise effect for those with and without a (partially) formed intention.   
 
The final reason that Sutton (123) proposes as a potential explanation for the 
poor prediction of behaviour is that “intention may not be the sufficient cause of 
behaviour”.  The TPB framework allows for this possibility, however, by 
acknowledgement of influences on behaviour that are outside the volitional 
control of the actor.    Examples of such influences that may have a direct effect 
on behaviour include lack of skills, resources and opportunities to perform the 
desired behaviour and also the cooperation of other people (123). Nonetheless, 
since the gap persists, this suggests that this model is still insufficient to explain 
clinical behaviour.   
 
The work presented in this first section has explored the feasibility of using 
psychological models of behaviour to understand and predict the behaviour of 
healthcare professionals, with a view to using these models for guiding change.  
Primary empirical work purposely focused on a relatively simple behaviour in 
the context of a single, acute and relatively uncomplicated clinical condition that 
is typically managed by one individual healthcare professional.  In the next  
section, a body of work will be presented that extends the application of these 
psychological models to the context of chronic disease management of diabetes 
within the primary care setting, a more challenging endeavour since there are 
several different clinical aspects to the management of diabetes (for example 
glycaemic control, weight management, foot inspection), and the behaviours 
involved in delivering care are usually shared and delivered by a team rather 
than by one individual. Different groups of healthcare professionals within a 
team may also have different, but shared, roles and responsibilities (e.g. 
prescribing may be the role of GPs; advice giving may be the role of nurses).  
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Alternatively, there may be a specific individual within a team or professional 
group whose role it is to manage a specific aspect of a patient's care (e.g. a 
specialist nurse or specialist GP).   Thus each aspect of diabetes management 
may frequently involve not only the cognitions and actions of more than one 
healthcare professional, but also that of different types of healthcare 
professional.   
 
Applying models of individual behaviour within this multiple-actor context is not 
without significant methodological challenges, not least relating to the 
identification and measurement of key cognitions and the linking of behaviours 
to individual actors.    These issues are initially tackled in the first two 
methodological papers within this section (Supporting papers #4 & #5), which 
set the foundation for the work presented in Supporting papers #6 & #7.  
 
Supporting paper #6 reports on work that aimed to capture a broad range of 
external (i.e. non-volitional) and contextual factors that are theorised to be 
important mediators and moderators of healthcare professionals’ behaviour.  
Paper 7, however, brings us to the importance of the patient perspective in 
developing interventions to change healthcare professional practice, by 
demonstrating the discrepancy between what self-management care advice 
healthcare professionals believe they are providing to patients and what 
patients report they actually receive and understand. 
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Grimshaw J, Elovainio M, Presseau J and Hunter M.  Instrument development, 
data collection, and characteristics of practices, staff, and measures in the 
Improving Quality of Care in Diabetes (IQuaD) Study. Implementation Science 
2011, 6:61. http://www.implementationscience.com/content/6/1/61 
 
 7. Hawthorne G, Hrisos S, Stamp E, Elovainio M, Francis JJ, Grimshaw J,  
Hunter M, Johnston M, Presseau, Steen N, Eccles MP.  Diabetes Care 
Provision in UK Primary Care Practices. PLoS ONE. 2012. 7(7): e41562.  
doi:10.1371/journal.pone.0041562. http://t.co/hxDCMCJF 
 
Chapter Four: Extending the Framework. Using theory to 
explain and guide change in the clinical behaviour of multiple 
healthcare professionals  
 
 
4.1: Can theories of individual behaviour be applied in the context of 
multiple actors contributing to the same behaviour?  Supporting 
publication #4   
 
Diabetes care is an ideal candidate for exploring the applicability of theories of 
individual behaviour to clinical contexts that involve multiple actors performing 
multiple care delivery behaviours in the collective management of one clinical 
condition.   Supporting paper #5 was the initial test of how, methodologically, 
psychological models of individual behaviour perform in furthering the 
understanding of team-based behaviours. Two existing datasets were available 
that provided the opportunity to perform a secondary analysis exploring this 
question.  One dataset came from a UK-based process evaluation (134) and 
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the other from a Netherlands-based process evaluation (135).  The process 
evaluations ran alongside two different randomised controlled trials of 
interventions aiming to improve diabetes care provision through the 
implementation of a diabetes ‘passport’ – a patient held record of assessments, 
test results and so forth, (135,136), and had used the same process evaluation 
methodology (postal, self-completion questionnaire) and theory-based clinician 
questionnaire (that had been forward and backward translated into Dutch).  The 
questionnaire used a standard TPB approach to explore general practitioner 
and practice nurse cognitions in relation to two diabetes management 
behaviours: foot examination and the prescription of statins.  When combined, 
the two databases provided data on the cognitions of 105 GPs and 70 practice 
nurses.    
 
Patient-reported data relating to clinicians’ performance of both behaviours was 
also available and had been gained via a postal survey of patients who had 
received care at primary care practices participating in the respective trials.  
This dataset was used to provide a proxy measure of primary care clinicians’ 
behaviour.  I had not been involved with the staff process evaluation or the 
patient survey, but took the lead on obtaining copies of all datasets, combining 
them into one coherent body and, with the supervision of the team statistician; I 
conducted the subsequent cross-sectional secondary analysis.   An interaction 
term was fitted to test for a country effect in the planned regression analyses.  
As both host studies were randomised controlled trials, interaction terms were 
also fit into a regression model to test for any respective trial effects on the 
outcome variables.   
 
The first research question examined whether the TPB could predict the 
intentions of healthcare professionals involved in the performance of the two 
clinical behaviours.  The analysis showed that primary care healthcare 
professionals' attitudes towards both the clinical behaviours investigated and 
their perceived social pressure to perform them accounted for a significant 
amount of the variance in their intention to provide the two elements of diabetes 
care.   The second research question went on to examine the model’s ability to 
predict clinicians’ behaviour.  However, despite the conclusions of the 
systematic reviews discussed earlier that support the utility of social cognition 
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models of behaviour in predicting the clinical behaviour of individuals (83,87), 
no relationship was found between health professionals' intention, or their 
perceived behavioural control, and their behaviour as measured using patient-
report. Closer consideration of the measures used to test the study research 
questions offered some explanation of the difference observed between the 
results of the individual level studies reported in the reviews and the present 
study.   
 
One consideration is that the patient reported questionnaire item used as our 
measure of clinician’s prescribing behaviour was not of the same level of 
generality as the item measuring clinician self-reported intention.  Rather than 
ask if they had been prescribed statins, patients were asked to list all the 
medication they had taken in the past four weeks.  Wording the question this 
way changed the focus of whose behaviour was being asked about.  This 
potentially introduced some under-reporting of statin use that reflected patient 
non-compliance and/or recall bias rather than a failure to prescribe on the part 
of the clinician.  As previously outlined, a fundamental aspect of the Theory of 
Planned Behaviour is Fishbein's TACT principle of correspondence (76).  
Shifting the focus of whose behaviour was being asked about therefore 
changed the specificity of the Action component of TACT, thereby potentially 
reducing the level of correspondence between the measures.  
 
 An alternative explanation for the lack of observed relationship between 
intention and behaviour, again representing a potential violation of the 
correspondence principle, is the difference in level at which these two variables 
were measured.  Intention was measured at the level of the individual, but 
behaviour was an aggregate score summarising several episodes of prescribing 
a statin and inspecting feet, and across several patients.   So, although the 
relationship between healthcare professionals’ cognitions and behaviour were 
examined as if at the individual level, only intention was clearly measured at this 
level.   This was because the patient-reported rate of performance for each 
behaviour could not be linked directly to individual clinicians, hence these data 
could only be summarised at the level of the practice (i.e. the team) and 
represented the proportion of patients who responded to the survey that 
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reported a) they were taking a statin and/or b) that they had had a foot 
inspection during the past 12 (UK patients) or 15 months (ND patients).   
For the current, exploratory analysis, these team-level measures of behaviour 
were assigned to each individual clinician within the respective practice team, a 
strategy that assumes each healthcare professional to have an equal role in the 
performance of the behaviour of interest (i.e. that the behaviour is an equally 
shared role). This is unlikely to be a true reflection of how healthcare roles or 
tasks are distributed across staff in the real world workplace; however, 
summarising the behavioural data in this way is typical of how much routinely 
available quality of care data is collated, presented and understood for the 
purpose of assessing and gauging levels of healthcare provision (a current 
example of this is the summarising of patient outcome data to proportions for 
assessing primary care achievement of Quality and Outcomes Framework 
indicators (http://www.nice.org.uk/aboutnice/qof/).   
 
It is also a characteristic of data that arises from care processes that involve the 
collective team management of a single, but complex, condition.  Furthermore, 
where behaviours are shared in this way, it need not necessarily result in other 
team members having less favourable attitudes towards the clinical behaviours 
investigated here. They may, however, have little or no intention to perform 
those behaviours because they are confident that these actions will be covered 
by other members of the clinical team, reducing the ability of this measure to 
predict behaviour.   On the other hand however, having clearly delineated roles 
may also result in differential rather than similar cognitions towards different 
behaviours depending on their salience to the individual healthcare 
professional.  This suggests that some alternative methods of aggregating the 
collective cognitions of the team might lead to stronger prediction of the 
collective behaviour, or, ideally, having a mechanism to collect or to 
disaggregate patient level data to individual clinicians. 
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4.2  Can the collective intentions of individual professionals within 
healthcare teams predict the team's performance? Supporting publication 
#5.  
Using the same dataset as the analysis presented in paper #4, this subsequent 
study aimed to explore the relationship between various aggregate measures of 
the proximal predictors of behaviour as specified by the TPB (intention and 
perceived behavioural control) and the aggregated, practice level measure of 
clinical behaviour.  This analysis was purely methodological and the methods 
for aggregating measures were derived following group reflection of different 
team processes and different theoretical approaches to team-functioning.   
Essentially, scores for the predictor variables were aggregated over healthcare 
professionals to produce four hypothetical scenarios:  
 
1. A simple mean of all primary care team members' intention scores. This 
approach assumes that behaviour is likely to be driven equally by the 
individual intentions of all the practice members, averaging intentions 
thus assumes equal weighting of members' views.  This could feasibly 
suggest team decision-making based on equal and shared 
communications.  
2. The highest intention score in the team combined with the PBC of that 
same individual with the highest intention.   This approach assumes that 
it is this person’s role to perform the behaviour, making it most likely that 
they are the key actor in this situation.   In this scenario the underlying 
model suggests a slightly more complex team structure with more 
delegated decision-making.   
3. The highest intention score in the team combined with the highest PBC 
score in the team.  Whilst both scores may feasibly be from the same 
team member this scenario allows that they may also be from different 
team members.  The latter scenario supposes that behaviour is driven by 
the intention of a key actor but is also the responsibility of another 
significant team member. An example situation might be where a nurse 
has a high intention to perform the behaviour and a doctor has a high 
PBC score as a consequence of knowing that the nurse intends to 
perform the behaviour. 
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4. The intention and PBC scores of the team member identified as having 
primary responsibility for the clinical behaviour. This scenario assumes 
that behaviour is most likely driven by the team member whose role it is 
to perform the behaviour.  In a doctor/nurse team, for example, the 
doctor would have primary responsibility for prescribing statins and the 
nurse primary responsibility for inspecting feet.  In teams with more than 
one nurse or doctor, primary responsibility was assumed by the highest 
intention score within the professional group (however, for behaviours 
performed only by one professional group – e.g. prescribing – this role 
analysis becomes equivalent to Scenario #2 above).  As before, the 
highest intention score in the team was chosen as this measure 
potentially represented the relevant 'team cognition score', which might 
be seen in a team structure that has allocated roles.   
 
Analysis: 
Similarly, the analysis was designed as a predictive study of the theory-based 
cognitions and clinical behaviours using multiple regression analyses, but this 
time the analyses were run at the practice level.  Since the dataset contained 
responses from single-doctor practices, and also single responses (from either 
one nurse or one doctor) from multi-doctor practices, this data could not be 
included in the summarised practice level analysis described in Scenario No.1 
above.   The analysis was therefore repeated to include only those practices 
from which more than one clinical respondent was available.  The statin 
analysis was restricted to doctors as prescribing was assumed to be a role 
exclusive to doctors.  There were no prescribing nurses identified in the sample 
of respondents.  Both doctors and nurses were included in the foot examination 
analysis.  
 
We also explored a country effect (to allow for both 'real' – e.g. potential 
cultural, functional or societal differences; and methodological – e.g. subtleties 
in trial processes; language; intervention delivery) and the effect of the number 
of responses per practice.  As in Supporting paper #4, the practice level 
measure of behaviour was the proportion of patients per practice reporting that 
they were taking a statin or that they had received a foot examination.  For 
comparisons at the level of country, overall means of practice mean intention 
51 
 
scores and practice proportions of patient reported outcome variables were 
calculated.  
 
In total, 98 primary care practices were surveyed and healthcare professionals 
from 83 (85%) practices returned questionnaires (105 GPs and 70 practice 
nurses). Sixty-nine practices contributed at least one GP responder to the statin 
analysis.  These practices were not significantly different in terms of size to non-
responder practices (Pearson χ2 = 2.248, d.f. = 1, p = 0.13). For the analysis of 
foot examination, the number of nurses per practice was also available. Eighty-
three practices contributed at least one GP and/or nurse responder to this 
analysis and again were not significantly different in terms of their size (number 
of team members in the practice) (Pearson χ2 = 2.149, d.f. = 1, p = 0.14); but 
they were significantly more likely to have two or more nurses (80% versus 
47%, Pearson χ2 = 7.215, d.f. = 1, p = 0.007).   
 
Analysis exploring the four scenarios in the context of prescribing of statins: 
In UK practices, the overall mean (sd) of practice mean intention scores was 4.8 
(1.5), and in Dutch practices this was 5.6 (1.3) (mean difference (95% CI) -
0.7300 (-1.4 to -0.04) p = 0.038). Dutch doctors were therefore significantly 
more inclined to prescribe statins than UK doctors.  Similar values for the 
strongest intention were observed; for the UK practices this was 5.2 (1.5) and 
for the Dutch practices this was 5.7 (1.3).  The team scores represented by this 
scenario however, were not significantly different.  Though the mean intention 
score within each practice was significantly correlated with the highest intention 
score within that practice (Pearson Correlation Coefficient 0.93, p < 0.001), 
neither was significantly correlated with the overall practice mean percentage of 
patients taking a statin.  
 
Scenario 1: Practice mean intention: 
In line with the TPB framework, both mean intention and mean PBC were 
entered into a regression model, together with an interaction term to examine 
the suggested “country effect”.  Neither mean intention nor PBC significantly 
predicted behaviour, but there was a significant country effect suggesting that 
Dutch primary care doctors were 11% more likely than UK doctors to prescribe  
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statins. A similar analysis restricted to the smaller number of practices where 
there was more than one respondent produced a similar pattern of results, 
though the country effect was not significant.  Removing PBC from the model 
did not improve the predictive ability of overall mean intention in explaining 
statin prescribing behaviour and there was no additional effect of the interaction 
term between intention and country.  This analysis suggests that while Dutch 
GPs tended in general to have stronger intentions to prescribe statins than UK 
GPs, and were more likely to issue a prescription, the strength, or magnitude, of 
the relationship between overall mean intention and patient reported use of 
statins was the same in both countries.     
 
Scenarios 2, 3 & 4: Highest team intention:  
When using the highest intention score for each practice, neither of the 
hypothesised combinations with PBC (Scenario 2: PBC of the highest intender 
& scenario 3: highest PBC in the practice) predicted the prescription of statins 
(Scenario 4: highest intention & PBC of individual whose role it is). Again, the 
country effect was apparent and of the same order of magnitude and 
significance. When PBC was removed from the model, intention still did not 
predict behaviour, and there was no additional effect of an interaction term 
between intention and country.    
 
Analysis exploring the four hypothesised team scenarios for foot examination: 
In UK practices, the overall mean (sd) of the practice mean intention score was 
4.9 (1.3), and in Dutch practices this was 4.4 (1.4); these were not significantly 
different. Similar values for the strongest practice intention were, for the UK 
practices, 5.9 (1.3) and for the Dutch practices 5.1 (1.6) (Mean difference 
(95%CI) 0.78 (0.14 to 1.43), p =0.018). This suggests that UK practice teams 
were more inclined than Dutch practice teams to examine the feet of their 
patients.  The mean intention score for a practice was significantly correlated 
with the highest intention score within that practice (Pearson Correlation 
Coefficient 0.78, p <0.01) and the highest intention score was also significantly 
correlated with the practice mean percentage of patients reporting a foot 
examination (Pearson Correlation Coefficient 0.29, p < 0.01).   
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Scenario 1: Practice mean intention: 
In a regression model including both mean intention and mean PBC, neither 
was a significant predictor of behaviour but, as with the prescribing of statins 
analysis, there was a significant 'country effect'.  This time however, UK 
practices were approximately 14% more likely to inspect the feet of their 
patients than their Dutch counterparts.  When PBC was removed from the 
model, mean intention still did not predict behaviour, and there was no 
additional effect observed of an interaction term between intention and country.  
Restricting the analysis to the smaller number of practices (those with at least 
two respondents) again produced a similar pattern of results, though the 
suggested difference in foot examination behaviour between countries was no 
longer apparent.  
 
Scenarios 2 & 3: Highest team intention: 
The highest intention score for foot examination in a practice belonged to 77 
team members (38 nurses and 39 GPs).  For 32/77 team members (24 nurses 
& 8 GPs) intention scores were available for both doctor and nurse 
respondents.  For 35/77 practices the foot examination intention score was 
represented by practice scores where only all nurse or all GP responses were 
available. In the remaining six practices, the highest intention score was the 
same for both nurse and primary care doctor.  In this situation the highest 
intention score used in the subsequent regression analysis was that of the team 
member who had both the highest intention and the highest PBC.  
 
The highest practice team intention was a significant predictor of foot 
examination.  As in the overall mean analysis, there was a significant country 
effect, with reported feet inspections being 11% fewer in ND practices than UK 
practices (p = 0.011). Removing PBC, including an interaction term for a 
country effect and including type of healthcare professional (thus exploring 
professional role) did not significantly change the model.  
 
Summary of the analyses: 
Supporting paper #6 reports an analysis of four different aggregations of 
individual level cognitions hypothesised as being representative of a clinical 
team’s collective intentions and PBC. The aim of this analysis was explore the 
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potential for extending the use of individual level theories of behaviour to team 
based, or shared, practice.  In particular, the analysis aimed to address the 
problem of relating the cognitions of individual members of a team of healthcare 
professionals to a shared outcome of their collective behaviours. How the 
individual cognitions were analysed only made a difference for foot examination 
and this was apparent only when using the strongest intention as representing 
the team score.  The highest team intention was significantly associated with 
foot examination at the practice level. Neither PBC nor role influenced any of 
the observed relationships, thus none of the hypothesised scenarios were fully 
supported in this analysis. 
 
 
4.3 The role of organisational culture and context in shaping healthcare 
professional behaviour.  Supporting publication #6 
However exploratory and imperfect the work presented in papers #4 and #5, 
the issues addressed and raised are of enduring importance, both 
methodologically and theoretically.   In studies wishing to understand the 
behaviours of healthcare professionals within clinical teams, the need for some 
sort of representative team measure, aggregated from individual team 
members is indicated.  Since much routinely available patient outcome data is 
commonly aggregated to team or practice level, a team cognition measure 
would provide greater confidence in the use of this data as a reflection of 
clinical practice and processes.  An alternative measure might be one that asks 
team members to agree an aggregate score as a group using some kind of 
open consensus agreement process (137).  Examining this further is necessary 
for the advancement of both the theoretical and practical understanding of the 
processes that lead to implementation of clinical behaviours within healthcare 
teams, as well as providing the methodological means to capture and represent 
team based processes.    
 
Supporting paper #6 describes a multi-centre, national study that not only built 
on the exploratory work presented in papers #4 & #5, but also set out to 
address many of the shortcomings identified by that work.  The ‘Improving  
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Quality of Care in Diabetes (IQuaD)’ Study (138,139) was designed as a 
predictive study (over 12 months) ambitiously aiming to investigate multi-level 
factors - organisational, team, and individual - that determine a range of 
behaviours needed to manage type 2 diabetes in the primary care setting.   
Data collection was by theory-based questionnaires and postal survey methods 
in line with the methods developed across the work discussed in previous 
sections of this thesis.  As well as measures examining individual motivation, 
beliefs and behaviour, the IQuaD questionnaire also incorporated a series of 
validated measures of team and organisational functioning and behaviour.  
Several sources of outcome data were also utilised to provide triangulation of 
differing degrees of external validation for healthcare professional self-reported 
behavioural data.  
 
Supporting paper #6 provides an extensive overview of the IQuaD study design 
and conduct, and the development process for three study questionnaires (one 
each for practice administration staff and healthcare professionals, and one for 
patients).   The paper also documents the characteristics of the participating 
practices and primary care teams, and extensive descriptive analyses of the 
data collected.  Detail is provided about the structure and functioning of 
participating practices in relation to their provision of care for patients with type 
2 diabetes, providing a unique overview of this service provision within the UK.  
A key aim of the IQuaD study, however, was to collect multi-level data from a 
large number of complete primary care practice teams (i.e. including both 
clinical and non-clinical staff) in order to advance the work discussed in the 
previous section of this thesis.  The rationale for sampling complete practice 
teams was to ensure that all key actors were represented within subsequent 
analyses, therefore providing the data and opportunity to address the 
limitations identified in the exploratory work undertaken in papers #4 & #5.     
 
Though I was not involved in the original funding application for this work (since 
I moved to support another diabetes related project at the end of the ReBEQI 
funding period (140)), I had, as discussed in previous sections, made a 
substantial contribution to the conceptual and exploratory work underpinning its 
rationale.  I was therefore well placed to pick up this national, multi-centre  
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IQuaD project as a key research team member.  As the sole research 
associate on the study, I was responsible for its set up (which initially included 
the recruitment and induction of 100 GP practices, and obtaining ethical and 
governance approvals across what was then 36 different PCTs within four 
devolved nations), coordination and subsequent conduct in line with the 
published protocol (139).  I was therefore heavily involved in the planning and 
execution of the study; in the development and identification of relevant 
measures to include in the battery of data collection instruments; and in the a 
priori planning of core analyses and study publications.   
 
Coordination of this study was complex, since all communication was done 
remotely, using regular mail, email and telephone.  To facilitate this, I asked 
each practice to nominate a study lead, who would be my key contact, but I 
also familiarised other team members with myself and the study (particularly 
reception staff, as they would usually be the first line of contact for telephone 
calls).  To support practice staff in working to the study protocol, I prepared a 
carefully structured, study manual that also included photographs of all team 
members and direct contact numbers for me, the study PI and the project 
secretary.   
 
Achieving maximum response rates amongst primary care teams was a 
fundamental aim of the IQuaD study, in order to support the planned analyses 
derived from the complex conceptual work that defines this work.  Research 
active primary care practices were therefore: recruited through the MRC 
General Practice Framework (MRC GPRF); offered full reimbursement for staff 
time and administration costs arising from study participation; asked to formally 
agree to this reimbursement as conditional upon minimum practice level 
response rates; and were required to sign contractual service agreements with 
the MRC GPRF, documenting study related workload and the level of 
remuneration that the practice would receive, before being formally recruited to 
the study. Every best effort was also made to engage all staff within recruited 
practices, for example: by asking that practices discuss and agree participation 
as a team prior to making a decision to take part in the study; by minimising 
study related work burden; by preparing practices in advance for completion of  
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the study questionnaires at each data collection time point; and by sending out 
regular newsletters and Christmas cards from the research team.  Despite this 
the study still only achieved 100% coverage of staff for 40/100 recruited 
practices.  Of course, it might not be methodologically necessary to have 
complete datasets – it may be sufficient to have only the cognitions of a few, 
key healthcare staff for example.  The rationale for aiming for full practice 
participation was to provide the means to derive the most parsimonious model 
for theorising about and studying team behaviours from a comprehensive 
dataset.  Whilst this methodological modelling is still possible (since we 
achieved >80% coverage of staff in 67/100 practices), this experience has real 
implications for what might be realistically achievable when attempting to study 
team behaviours in the real world setting. 
   
Nonetheless, IQuaD makes an extremely valuable and unique contribution to 
the field of implementation science because it is one of the largest and most 
comprehensive datasets of its type.  Following the completion of all planned 
analyses and publications, the dataset will also be made available to other 
researchers for secondary data analysis, therefore maximising its impact on 
improving care for patients with type 2 diabetes.  Supporting paper #6 (138) 
was the first IQuaD publication, and is a core repository document detailing the 
dataset, the research process and the development of the study data collection 
instruments.  It is therefore a rich, transparent and robust resource that 
underpins all subsequent planned IQuAD analyses and publications. 
 
Building the IQuaD dataset: Step 1. Identifying the target behaviours  
The IQuaD study set out to establish the first three steps in the IMP process 
(Table 1, page 19): 1. Identify the target behaviour(s), 2. Identify and select a 
relevant theoretical framework, and 3. Conduct a predictive study to identify 
potential mediators of change.  
 
Identifying Target behaviours  
Policy support for diabetes care is provided by the National Service Framework 
(http://www.nhs.uk/nhsengland/nsf/Pages/Nationalserviceframeworks.aspx), 
National Institute for Health and Clinical Excellence (NICE) guidelines 
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(http://www.nice.org.uk/) and the implementation of the Quality and Outcomes 
Framework (QOF); (http://www.ic.nhs.uk/statistics-and-data-collections/audits-
and-performance/the-quality-and-outcomes-framework), which provides 
incentives for practice performance.  Six clinical behaviours were identified that 
are performed in the management of patients with type 2 diabetes (Table 6).  
The behaviours were chosen to: cover a range of clinical activities (prescribing, 
non-prescribing); reflect decisions that were not necessarily straight forward 
(controlling BP that was above target despite other drug treatment); and reflect 
recommended best practice as described by national guidelines 
(http://guidance.nice.org.uk/CG15).  The behaviours were precisely specified 
(according to the ‘TACT’ principle described earlier (76)in terms of “Who does 
what, where and when”.  The aim of this was twofold; firstly, to provide clarity to 
the study respondents about the behaviours being asked about and, secondly, 
to provide consistency of measurement across practices. 
 
Table 6:  Six target clinical behaviours for improving type 2 diabetes 
1. Giving advice about weight management to patients with type 2 diabetes 
whose BMI is above a target of 30kg/m2, even following previous management. 
2. Prescribing additional antihypertensive drugs for patients with type 2 
diabetes whose blood pressure (BP) is above a target of 140 mm Hg for 
Systolic BP or 80 mm Hg for Diastolic BP, even following previous 
management. 
3. Examining foot circulation and sensation in the feet of patients with type 2 
diabetes, registered with your practice. 
4. Providing advice about self-management to patients with type 2 diabetes, 
registered with your practice. 
5. Prescribing additional therapy for the management of glycaemic control 
(HbA1c) for the management of HbA1c in patients whose HbA1c is higher than 
8.0%, despite maximum dosage of two oral hypoglycaemic drugs. 
6. Providing general education about diabetes for patients with type 2 
diabetes, registered with your practice. 
Table replicated from (138) Implementation Science  
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Behavioural data and measures of healthcare professional behaviour: 
Complementary measures of the performance of the six study behaviours were 
collected using clinician self-report; individual patient biochemical, physiological, 
and drug data; routinely available practice performance data; and patient-report 
of clinicians’ behaviour. Two clinician self-report measures provided behavioural 
data at the level of the individual clinician, while the clinical outcome data - the 
practice performance data and the patient-report measure - generated 
behavioural data aggregated to the practice level. 
 
Clinician self-report: 
At baseline, a summary measure of clinicians’ ‘simulated behaviour’ was 
derived from four clinical scenarios devised for the study.  The scenarios were 
embedded within a questionnaire survey booklet (similar to the URTI study) 
(See Appendix 3, IQuaD Clinician Q1) and designed to simulate the behaviour 
that an individual clinician would perform during a diabetes review appointment, 
and were delivered in a format to simulate the computer screen available during 
consultations (Figure 5). Primary care doctors and nurses were asked to 
consider a series of diabetes-related factors and then to indicate which they 
would prioritise to address within that consultation (by ticking the ‘would do’ 
response option) or would aim to address given sufficient time (by ticking the 
‘would do if time’ response option).  Space was provided for respondents to 
provide written explanation for their management decisions.  The attributes of 
each scenario were varied, but given the small number of scenarios (n=4) it was 
not possible to systematically vary every combination of every variable.  These 
limitations aside, the four scenarios provide rich contextualised data from which 
it is possible to explore complex decision making processes in the management 
of type 2 diabetes in the primary care setting. 
 
At 12 months, a self-reported behaviour postal questionnaire asked individual 
clinicians about their performance of each of the six clinical behaviours over the 
previous year (Appendix 3, IQuaD Clinician Q2). The items used in this very 
brief questionnaire (one item for each of the six clinical behaviours) were 
worded: ‘Over the past 12 months, given 10 patients with diabetes < attributes 
of patients>, for how many did you <behaviour>? (scored 0 to 10)’.  
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Figure 5: Example of IQuAD Clinical Scenario 
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Clinical outcome data:  
Anonymised individual patient biochemical, physiological, and drug data were 
extracted from practice computer systems for all patients with a diagnosis of 
type 2 diabetes registered with the practice. Data were extracted for a 24-month 
period (i.e. 12 months prior to and 12 months after the month within which the 
baseline survey was undertaken).  Data extraction was performed by the 
practice managers using a study specific query devised for their clinical 
operating system by a data performance manager based within the North East 
Primary Care Trust (PCT) sponsoring the research.  Engaging the support of 
the PCT-based performance manager in this huge endeavour was essential to 
the success of this aspect of data collection.  I had worked with a local PCT 
performance management team on a previous diabetes study, so used this 
established working relationship to negotiate the central collation of these data 
by a skilled performance manager.  This involved me working closely with the 
nominated PCT performance manager to establish what data we could extract 
from the various database systems that the different primary care practices 
were using at that time, and how comparable these data would be across those 
systems.  It also involved me liaising with the 100 practices to ensure their 
timely completion of this data collection process. 
 
Routinely collected performance data: 
The study further made use of performance data specific to the management of 
type 2 diabetes that is routinely collected by primary care practices, and that is 
publicly available via the QOF national database (http://qof.hscic.gov.uk/).  
 
Patient report of clinician behaviour: 
Having reviewed the type of data that these previous measures could provide, it 
was apparent that data relating to advice giving and education behaviours 
would be limited and potentially erratically recorded.  For example, codes that 
were available to interrogate practice database systems could, at best, only 
suggest that information had been provided to patients or not.   
 
This has significant limitations in that it is not possible to determine what that 
advice or information might have comprised, which was particularly important  
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since the IQuaD study was particularly interested in understanding what it is 
that healthcare professionals actually do.   An additional limitation is that these 
measures are all based on clinician self-report of providing diabetes-related 
advice to patients.  To address these limitations, a submission for additional 
funds was made to Diabetes UK to support an add-on patient survey that would 
ask patients about the care they had received over the previous year in more 
detail.  Not only would this provide a more informative outcome measure, but it 
would also provide some external validation of the clinician reported measures.   
I was co-applicant on this additional funding request, drafting and submitting the 
initial correspondence to Diabetes UK that provided the scientific justification for 
this extension to the project, and I was actively involved in securing the 
additional £70,000 award through direct negotiations with Diabetes UK.   
I then took the lead in engaging the 100 practices already participating in the 
study, with 86 agreeing to take part in this add-on patient survey.  These 
practices were again fully supported in the identification of a random selection 
of 100 patients from their database of registered patients with a diagnosis of 
type 2 diabetes and provided with pre-prepared questionnaire packs ready to be 
posted out to their patients on behalf of the Newcastle based research team.  
Questionnaire packs contained a reply paid envelope for return of (anonymous) 
questionnaires directly to the research team at Newcastle.  No reminders were 
sent.  A response rate of 25% was aimed for (to provide a final sample size of 
25 respondents per practice).   
 
This sample size was based on a conservative estimate of 50% patients 
currently receiving advice, with a standard error of 10% from a sample of 25 
patients per practice (25% response rate).   Patient reported outcome data were 
subsequently collected at 12 months by postal questionnaire for the three 
advice-giving behaviours (Appendix 3.  IQuaD Patient Q), using a single 
relevant question about each advice-giving behaviour adapted from the 2006/07 
Healthcare Commission patient survey instrument (Table 7) 
(http://www.nhssurveys.org/).  A single item for foot examination was included 
to triangulate other sources of data reporting performance of this outcome of 
interest.  Questionnaires were returned by 3595/8600 (41.8%) patients with a 
mean age of 67.0 years.   
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Table 7: Single item patient-report measures of healthcare professional 
behaviour 
Thinking about the last 12 months, when you received care for your 
diabetes from a doctor or nurse... (common item stem) 
Providing weight management advice. ‘…were 
you given advice about how to manage your 
weight?’  
Response: Yes/No/Don’t 
Know 
Providing self-management advice. ‘…were you 
given advice about how YOU should manage 
YOUR diabetes?’  
Response: Yes/No/Don’t 
Know 
Providing general education. ‘…were you 
provided with general information about 
diabetes?’  
Response: Yes/No/Don’t 
Know 
Examining feet. ‘…have you had your bare feet 
examined?’ 
Response: Yes/No/Don’t 
Know 
 
Since the items listed in Table 7 still retain a high degree of generality, 
additional items were included in the IQuaD patient questionnaire that asked 
about more specific aspects of the targeted advice giving behaviours. Examples 
of these additional items are provided in Table 8.  The aim of including these 
additional items was to increase the specificity of each of the single item 
measures by including detail on what the clinician did.  Having multiple items 
also allowed for the development of a second, composite score for each of the 
three advice-giving behaviours.   
 
Building the IQuaD dataset: Step 2. Identifying theory and a broader 
explanatory framework 
Whilst a crucial aim of the study was to identify avenues for improvement in 
diabetes care provision within the UK primary care setting, a parallel focus of 
the IQuaD work was methodological.  This included theory-building and testing 
to extend understanding of clinical behaviour, as well as the further 
development of applied research methods. The IQuaD study further aimed to  
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extend the theoretical and empirical basis for understanding diabetes care 
provision beyond individual factors, by including and capturing as broad a range 
of additional organisational factors as possible (Table 7).  This involved drawing 
on theory and conceptual frameworks from other disciplines and fields of 
investigation to identify team, organisational and structural factors relevant to 
diabetes care provision in the UK.   
 
 
Table 8: Additional patient-report items measures of healthcare 
professional behaviour 
Thinking about the last 12 months, when you received care for your 
diabetes from a doctor or nurse... (common item stem) 
Providing weight management advice. ‘…were 
you given advice about eating less to manage 
your weight?’  
Response: Yes/No/Don’t 
Know 
Providing self-management advice. ‘…did you 
agree a plan to manage your diabetes over the 
next 12 months?’  
Response: Yes/No/Don’t 
Know 
Providing general education. ‘…were you given 
personal advice about the kinds of food to eat?’  
Response: Yes/No/Don’t 
Know 
 
Practice structure and functioning: 
The findings of two UK studies available at the time of the IQuaD study planning 
suggested that structural factors, e.g. appointment booking interval and practice 
list-size, and psychosocial factors, e.g. practice team climate, may be 
associated with diabetes management (13,141).    I therefore collected 
extensive descriptive data via telephone interviews with key practice informants, 
using a structured interview schedule asking about the structure and functioning 
of the practice, both generally and in relation to diabetes care provision.  This 
included information about practice-size (list size and staffing levels) and 
appointment intervals; clinical skill mix; the frequency and types of meetings 
held; staff sickness and turn-over; the availability and accessibility of services in 
the practice, the local community and in secondary care; and detailed  
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information about how diabetes care was organised and managed within each 
individual practice.  This interview also identified lead clinicians for diabetes, all 
other staff members with similar key roles and the level of diabetes-specific 
training each had undergone. 
 
Team level psychosocial factors:  
Structural characteristics, such as those captured during the telephone 
interviews, have also been associated with organizational justice perceptions or 
clinical outcomes in previous studies (142).  Organizational justice (OJ) refers to 
the extent to which people believe that their viewpoint is considered, that 
information is shared concerning decision-making, and whether their 
organisation or manager treats them fairly and in a truthful manner (143).  
Perceptions relating to team functioning and practice organisational behaviour 
reflect the theoretical constructs of Exchange Theory (144), which proposes that 
fair organisations produce well-functioning teams and good health outcomes for 
patients. Within this framework, team level factors were measured using a 
number of existing validated scales: Organizational Justice Evaluation Scale 
(142), a shortened version of the Team Climate Inventory (TCI) (145) and the 
Organisational Citizenship Behaviour (OCB) scale (146). In addition, a diabetes 
specific version of the shortened Team Climate Inventory was developed for the 
IQuaD study, in order to explore if this was a better predictor of the behaviours 
of interest than their generic counterparts (Appendix 3, Clinician Q1: Section 1). 
 
Individual level factors relating to the team and work place: 
Studies from other fields have also repeatedly shown that work-related OJ and 
other psychosocial factors, such as stress, time pressure, job control and team 
functioning, explain variability in work-related behaviour (147).  Stress was 
therefore measured using a 12-item measure based on the General Health 
Questionnaire (GHQ-12) (148).   
 
Individual level behavioural theory: 
Informed by our previous work, several psychological models were again used 
to measure individual level factors.  Measured constructs included motivational 
factors (individual perceptions about personally performing the six clinical 
behaviours and their intentions to perform the behaviours) from the Theory of 
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Planned Behaviour (76) and Social Cognitive Theory (98); and action factors 
(including habits, rewards, action plans, coping plans) from the Self-Reported 
Habit Index (100,149) and Action Planning/Coping Planning (128,129).  
 
Analytical framework: 
A key aspect of the IQuaD study development work was the iterative 
construction of an a priori analytical framework (Figure 6), Main analysis 
framework), supported by available evidence, to guide a series of planned 
analyses.  The subsequent model places the theories and conceptual models 
listed above within a single over-arching framework that then attempts to 
integrate the different influences that converge to shape the behaviour of 
clinicians and their subsequent management choices for patients with type 2 
diabetes.  Assembling the models within the framework not only provides a 
graphical representation of hypothesised pathways between variables, but also 
facilitates the extension of theory by inspiring the conceptual representation and 
positioning of hypothesised moderator and mediator variables within the mix.   
 
These variables can then be measured, and the hypothesised relationships and 
pathways tested, using multiple regression and structured equation modelling 
(SEM).  Since leaving the IQuaD project to take up a more senior research post 
on a different research programme, my contribution to the final iterations of this 
framework has been focused on providing comments on the progress of its 
development.  Since the framework itself is not yet in the public domain, the 
figure presented in Figure 6 is purely for illustrative purposes. Hypothesised 
links proposed by the IQuaD study team are not presented within this diagram, 
since this analysis is on-going and has yet to be published.    
 
 
Building the IQuaD dataset. Step 3: Conduct a predictive study to identify 
potential mediators of change.  
Data collection:  
All measures were incorporated into a single questionnaire booklet comprising 
three sections (see Appendix 3, Clinician Q1).  The first section measured 
individuals’ perceptions relating to team functioning and practice organisational 
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Figure 6: Outline Analytical Framework illustrating individual, team & organisational measures included in the IQuaD study 
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behaviour in the context of the practice.  All members of the practice, including 
administrative staff, were invited to complete this section. 
 
Section one also included questions about demographic descriptors, the 
respondent’s self-perceived role, who they identified as being  involved in 
delivering care for patients with diabetes in the practice, and two questions 
covering sickness absence and plans to leave their current job. The second 
section covered cognitions about performing the six different clinical behaviours 
and the third section contained the four clinical scenarios relating to patients 
with type 2 diabetes.  Only clinical members of the practice who considered the 
management of patients with type 2 diabetes to be part of their professional role 
were invited to complete sections two and three of the questionnaire. 
 
The staff questionnaire was extensively piloted with both clinical and non-
clinical practice staff.  All piloting work was undertaken by me, including the 
identification of two non-study GP practices and the recruitment of individual 
staff members.  The aim of the pilot study was primarily to establish face and 
content validity of the six target behaviours and the clinical scenarios; clarity 
and understanding of the questionnaire items; the effectiveness of the 
navigation skips to guide respondents to appropriate items; the length of time 
taken to completion; and, importantly, points at which question fatigue began to 
manifest.  
 
Based on this pilot work, quite substantial adjustments needed to be made to 
the questionnaire to improve clarity and to minimise repetition in the wording of 
the items.  Two behavioural scenarios were removed (the original questionnaire 
had six scenarios, reduced to four in the final version).  This highlights an ever 
present tension between attaining purity in operationalising theory and devising 
a valid instrument that will facilitate the collection of useable and informative 
data.  However, these changes were essential as respondent tedium and 
fatigue were identified as significant factors that could have seriously influenced 
completion rates.  To reduce repetition it was necessary to remove some of the 
TACT wording from the stem of each question and to place this as a header 
within each questionnaire section as an alternative (Table 9).   
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Table 9: Measures of team, organisational and structural factors  
 
Measure Description  
Practice level measures 
Practice structure & 
functioning 
Structured telephone interview with lead informant 
at each practice 
Team level measures 
Organisational Justice 
(OJ) 
Measures perceived organisational justice and 
fairness. Two dimensions: Procedural Justice; 
Relational Justice. 
Team Climate 
Inventory (TCI) 
[shortened version] 
Measures perceptions of openness to innovation in 
teams.  Four dimensions: Participation; Support for 
Innovation; Vision; Task Orientation. 
Organisational 
Citizenship Behaviour 
(OCB) 
Measures ‘extra role behaviours’ within the team 
Individual level measures 
Job Content 
Questionnaire (JCQ)  
[Karasek job demand-
control model] 
Measures psychological job characteristics  
Two dimensions: Decision Latitude and Job 
Demands.  Decision Latitude is composed of two 
underlying dimensions: Skill discretion and Decision 
Authority. 
Stress measure from 
General Health 
Questionnaire (GHQ-
12) 
Negatively-worded items  
Positively-worded items  
Self-reported sickness/ 
illness absence 
Free text item 
Intention to leave Free text item 
*also included as a diabetes specific version 
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From a theoretical point of view, this trade-off to maintain respondent 
engagement arguably distanced the behaviour from the detailed, specified 
context, therefore weakening the influence of the TACT principle.    
Removing two of the six scenarios further limited the quality of the behavioural 
simulation data and the degree of between-scenario variation that could be 
achieved in clinicians’ responses. 
 
Even with these compromises the final, three-section, shortened questionnaire 
(Appendix 3, Clinician Q1) still took on average two hours to complete for 
clinicians who perceived the provision of diabetes care as part of their role.  The 
amended questionnaire was then re-piloted using postal methods, with two 
original think aloud participants, two additional primary care physicians and two 
practice nurses. No further amendments were suggested as a result of the re-
piloting.   
 
Conducting the study 
The predictive study began in March 2008 and closed in December 2009 (Table 
10).   Baseline data were collected for: 
 
1. The structural and functional characteristics of participating practices 
using structured telephone interviews.  
2. Individuals’ theory-based, self-reported cognitions about team 
functioning and practice organisational behaviour in their primary care 
practice (all staff). 
3. Individuals theory-based self-reported cognitions about performing the 
six clinical behaviours (clinicians only). 
4. Simulated behaviour data using four clinical scenarios (clinicians only). 
 
At 12 months data were collected for: 
1. Self-reported performance of the six clinical behaviours (clinicians 
only). 
2. Physiological, biochemical, and drug data and clinician diabetes 
management behaviours from practice computer systems on all patients 
with diabetes managed within the participating primary care practices.  
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3. Patient report of clinician behaviour from a sample of patients with 
diabetes managed within the participating primary care practices. 
4. Quality and Outcome Framework data for the participating primary 
care practices. 
 
Table 10: Example of questionnaire item modification following piloting 
work   
Original pilot version with all TACT principles included 
Within the next 12 months (Time), given 10 patients (Target) whose systolic 
BP is higher than 140 or whose diastolic BP is higher than 80, even following 
previous management (Context), for how many of these patients would you 
intend to prescribe an additional BP lowering drug (Action)?  
Post-pilot version with Context principle removed 
Over the next 12 months (Time),  given 10 patients (Target) whose BP is 5 
mm Hg above target, for how many do you intend to prescribe an additional 
antihypertensive drug (Action)? 
 
 
Creating an impact: 
At the close of the predictive study data collection, I secured a more senior 
research post on a programme of research that focused more on patient 
involvement in the their healthcare and healthcare safety 
(http://www.ncl.ac.uk/ihs/research/project/4025; (150)).  This move has allowed 
me to explore my personal interests in relation to the patient/professional 
interaction within the context of facilitating both patient and professional 
behaviour change.  I did, however, continue to play a lead role on the analysis 
and writing up of two key papers arising from the IQuaD work (paper #6 
described above, and paper #7 (151) discussed below), though my move did 
mean compromising on previously planned lead authorship for these papers 
due to new commitments.  Nonetheless, I take great pride that the work 
presented in Supporting paper #6 (138) has provided a robust foundation for 
several additional planned complex analyses and a suite of papers (six 
publications to date: Supporting papers #6 & #7 (138,151); ‘Is organizational 
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justice associated with clinical performance in the care for patients with diabetes 
in primary care? Evidence from the improving Quality of care in Diabetes study.’ 
(152); ‘Theory-based predictors of multiple clinician behaviours in the 
management of diabetes.’ (153); ‘Reflective and automatic processes in 
healthcare professional behaviour: an application of a dual process model’ 
(154); Environmental and individual correlates of distress: Testing Karasek's 
Demand-Control’ (155)).  These publications have each made a valuable and 
novel contribution to the literature on implementation and professional 
behaviour change.  The work has also supported the development of an 
intervention aiming to improve the provision of diabetes care in the primary care 
setting that is currently being piloted in a service level exploratory trial 
(http://www.ncl.ac.uk/ihs/research/project/4385).  
 
    
4.4  Considering the broader context: What about the patient? Supporting 
paper #7 
Exploring the patient perspective in parallel to that of their healthcare providers 
is something that I feel to be an essential factor for understanding healthcare 
professional behaviour that is currently missing from the work presented over 
the Supporting papers #1 to #6.  Whilst the primary aim of the IQuaD add-on 
patient survey was to provide outcome data for the three advice-giving 
behaviours in Table 4 (see also “Patient Report”, page 61), the survey also 
offered a valuable opportunity to explore patient experience more broadly, in 
particular an opportunity to examine how this experience compared to that of 
the healthcare professionals providing their care.  It was not feasible to look at 
patient cognitions using the same detailed theoretical framework as used for 
investigating professionals’ cognitions, as this would have created a very 
lengthy questionnaire, with implications for jeopardising response rates for the 
main study outcome measures.   Theory-based questions for patients were 
therefore restricted to asking about their confidence and self-efficacy in relation 
to their self-management of their diabetes, since it is believed that improving 
patient self-efficacy is a critical pathway to improved self-management in 
patients (156–160).  Supporting paper #7 presents these wider findings of the 
patient survey. 
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As well as being co-applicant on the funding application supporting the patient 
survey, I played a lead role in the design, set-up, conduct, analysis and write up 
of this additional study.  I also led on the development of the questionnaire, 
including identifying questions from the Healthcare Commission 2006/07 patient 
survey that best matched the study advice-giving behaviours, constructing 
additional theory-based questions and then discussing this content during 
piloting sessions with groups of patients from local Diabetes UK Voluntary 
groups.  Piloting did not result in any major changes, possibly because the 
layout and some of the content was based on the Health Commission 2006/07 
patient survey (so was already tried and tested), but one interesting finding from 
this work was how patients perceived the provision of education.  Patients 
taking part in a group think aloud pilot session commented that education was 
something that they received when first diagnosed, anything beyond that was 
updating their knowledge and seen more in the context of being provided with 
information.  This prompted a change in wording of one item asking about the 
provision of education ‘over the past 12months’ to ask about the provision of 
general information over the past 12months (Appendix 3, Patient Q, Q9, item l).     
 
Quite uniquely, the patient survey publication presents experience on the 
provision and receipt of care for patients with diabetes from the perspective of 
both patients and healthcare professionals, from the same GP practices.  As 
well as having this dual perspective, the survey also aimed to assess the extent  
to which these two viewpoints converge: is the care that primary care clinicians 
report providing associated with the care that people with Type 2 diabetes 
report receiving?  The analysis presented in Supporting paper #7 (151) found a 
lack of correspondence across a range of advice giving dimensions between 
what clinicians report delivering and what patients report receiving.  This may 
suggest that there is some lack of provision of the three advice giving 
behaviours investigated by IQuaD that would benefit from targeted intervention 
to improve diabetes care, though it may also reflect poor recall of advice 
provision on the part of the patients.  Importantly, the analysis highlights in 
some detail which important aspects of advice giving could be improved upon.   
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Practices participating in IQuaD were research active and therefore might be 
atypical in terms of the care they offer, or may offer better care than that 
delivered in practices that are not in research networks. This would suggest that 
even higher proportions of patients may be receiving care of a lower standard 
than that reported in Supporting paper #7.   A further important finding was that 
a large minority of patients lacked confidence in their ability to manage some 
aspects of their diabetes, despite healthcare professionals consistently 
reporting high rates of discussing these areas with them.  If healthcare 
professionals are indeed providing advice, this finding may reflect issues of how 
or what advice is being communicated to patients.  This finding also warrants 
further investigation since patient low self-confidence in managing their diabetes 
has previously been linked to poorer physician communication (161–163) 
 
From a clinical management perspective, these findings are undoubtedly 
important since they illuminate quite particular areas of care provision that 
require swift attention and intervention.  However, the analysis is also important 
from a methodological perspective, because it clearly signals not only the 
importance of understanding the broader context in which diabetes care is 
delivered (i.e. the structure and functioning of care services), but also how care 
delivery is experienced by both patients and healthcare providers. The IQuaD 
work is pioneering in its attempts to measure and model a range of contextual  
factors and their potential influence on the behaviour of primary care clinicians.  
Yet the patient perspective does not feature in the IQuaD explanatory 
framework (Figure 6, page 67):  beyond providing an indirect measure of 
clinicians’ behaviour, or as being a modifiable factor within the professional’s 
environment.  The patient as an entity, with motivations, beliefs, values and 
preferences, is currently omitted from this framework.  The findings of the 
patient survey suggest that including this missing perspective more formally 
may help explain the intention-behaviour gap demonstrated in the analysis of 
individual theories discussed earlier.    
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4.5 Section overview  
Summary 
The four papers considered in this section aimed to extend an evolving 
theoretical framework for understanding healthcare professional behaviour.  
The team management of type 2 diabetes in primary care is used as the clinical 
context. Papers #4 and #5 describe the empirical testing of a theory-driven 
approach to the application of current models of individual behaviour to 
behaviours that are performed as part of a clinical team.    Papers #6 and #7 
(138,151) build on this methodological work through the theoretical modelling of 
a range of contextual factors known to influence the behaviour of individual 
healthcare professionals when working as part of a team.  Then, within the 
parameters of an extended, a priori theoretical framework, the application of this 
theorising is empirically tested.  Collectively, the work presented in this section 
makes a unique and valuable contribution to the field of implementation 
research.  It also contributes uniquely to current understanding of how the 
management of diabetes is organised within UK primary care, and also 
identifies specific aspects of care that require swift intervention.   
 
Methodological and theoretical considerations 
Many aspects of healthcare involve repeated contacts with the same patient in 
the management of the same, long-term condition, and management of these 
conditions often involves the work of a number of different healthcare 
professionals.   This presents a very complex array of factors, with a multitude 
of possible configurations, that will shape and constrain what healthcare 
professionals do and how patient care is delivered.   
 
The secondary data analysis presented in Supporting paper #4 (comparison 
across two European countries) (164) was a first attempt at exploring the utility 
of applying theories of individual behaviour to clinical contexts in which patient 
care is delivered by a team of healthcare professionals.  This is an increasingly 
common scenario within primary healthcare provision for chronic conditions but, 
as this analysis illustrated, it is one that doesn’t easily lend itself to the 
application of theoretical models of behaviour in their current form.   
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The analysis did show that the variables specified by the TPB are important 
predictors of primary care clinicians’ intentions to perform two aspects of 
diabetes care.  This in itself did not add anything to what was already known, 
but the purpose of the secondary analysis was primarily methodological, to test 
out new ideas with a view to challenging and extending current theory.  It was in 
this sense that the findings of this analysis make a useful and novel contribution 
to the field in several ways.  Though its impact in terms of citations has been 
somewhat more modest than Supporting papers #1 - #3, (with only seven 
citations) a number of these have been cited by other quite prominent 
international research teams with similar methodological interests (e.g. 
Netherlands (165); Canada (166) & Greece (167).   
 
This study was also helpful in that it did highlight some important 
methodological challenges that need to be addressed for a theory-based 
approach to understanding team behaviours to be advanced.  In particular is the 
issue relating to the correspondence between measures of intention and 
behaviour, within the context of team behaviours.  One fruitful area for 
exploration arising from this secondary data analysis was that of seeking 
alternative methods of measuring or aggregating cognitions about the clinical 
behaviour.   The study thus provided a platform to guide a more systematic 
exploration of how best to measure and represent both team-level cognitions 
and behaviour, and formed the basis for the analysis presented in Supporting 
paper #5.  Furthermore, the combined UK/Netherlands dataset also allowed a 
direct comparison of the behavioural determinants of two clinical behaviours, 
across two countries, providing novel evidence for the generalisability of the 
models to similar clinical populations outside UK Primary Care.  
 
Supporting papers #4 and #5 shared the same dataset and thus a number of 
additional limitations that also warrant consideration:  
1. Under representation of team members’ cognitions: 
Firstly, the dataset did not include representation of all practice team 
members, as only a minority of team members of individual practices in both 
countries responded to the staff questionnaires.   Team scores used in the 
analyses did not therefore include scores from those disinclined to complete 
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questionnaires and potentially omitted scores belonging to key team 
members whose role it was to perform the target behaviours. In addition, 
20% of patients sampled had their care shared between primary and 
secondary care services.  Together these factors may have reduced the 
power of the exploratory studies to detect difference across the different 
analyses and may have contributed to an underestimation of the effects 
explored.  
 
2. Application of individual level theoretical frameworks to team level 
behaviours     
The theoretical framework used models of behaviour devised to understand 
behaviour at the level of the individual.  Aggregating the cognitions of 
multiple individuals thus represents a misrepresentation of the existing TPB 
model.  Importantly, however, the analyses presented in Supporting papers 
#4 and #5 address a significant limitation in the application of existing 
models to a common scenario of team based care provision within the 
healthcare setting.  Hence the proposed extension to the use of the TPB 
explored within these two studies could potentially facilitate the use of such 
theories in predicting and modelling the collective behaviour of clinical 
teams. 
 
3. Mismatch between measures of intention and behaviour 
In addition to low response rates for both the healthcare professional and 
patient surveys, there was also the possibility that a mismatch occurred 
between how the prescribing behaviour was defined for the two groups.  
GPs were asked about their intentions to prescribe statins to their patients 
with type 2 diabetes but patients were asked to report what medications they 
were taking.  Though the patient reported rates of statins use could be 
substantiated to some degree for the UK cohort, it is possible that the patient 
reported data used was somewhat biased by patient compliance, 
understanding of their medications and / or recall. 
   
Despite these limitations, there are other potential explanations for why the 
proposed intention combinations did not show an effect.  Since this was an  
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opportunistic, secondary analysis of an existing dataset, it was restricted to the 
inclusion of only those factors measured for the purpose of the original studies.  
It is feasible that additional unmeasured factors contributed to the lack of 
observed effect.  As discussed earlier, there are a number of known post-
intentional factors that can intervene to contribute to the intention-behaviour gap 
(129,131).  There is growing awareness, for example, that the nature of the 
behaviour being investigated may be a significant factor – if the behaviour is 
novel or infrequent for example or if it is habitual or routine (58,102).  
 
Probably the most obvious shortcoming of the work presented in Supporting 
paper #6 (and by association the analysis presented in Supporting paper #7) is 
that the practices contributing to the IQuaD dataset were self-selected and part 
of a primary care network of research active practices.  This places significant 
limitations on the generalisability of the data collected to wider primary care.  
This was, however, a deliberate compromise as a core of the work was to 
maximise the likelihood of achieving complete practice datasets.  That the study 
still failed to fully achieve this, despite enrolling motivated practices and 
reimbursing them for their participation, suggests that it is unlikely that this level 
of coverage could ever be achieved outside of this very favourable scenario. 
 
This latter concern has since been echoed by the authors of a primary care 
study that attempted to do a theory-based survey of primary care healthcare 
professionals as part of their development phase for an implementation study 
(168).  The authors planned to analyse the data using multi-level modelling, but 
were unable to do so due to a very low response rate.  This was despite the 
authors employing a number of evidence-based strategies  
aiming to maximise healthcare professional engagement and participation 
(168).  This has significant implications for the application of the methods 
developed across this thesis to the real world setting.   
 
Also, as the same authors further reflect, achieving the level of professional 
participation in surveys that was achieved by IQuaD is likely to be far more 
difficult to achieve where the novel innovation to be implemented can at best 
have a moderate impact and is based on moderate evidence.   Again, this  
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suggests a further limitation of the generalisability of the IQuaD study outside of 
clinical contexts - such as the management of type 2 diabetes - where the 
targeted behaviours have an established, strong evidence base for their 
implementation.  A related point that these authors raise that also merits 
consideration is that of local context.   It is suggested by these authors that the 
approach used by IQuaD is more suited to large scale studies across multiple 
sites, rather than collaborative implementation studies between single 
organisations and academic institutions. They argue that this does not allow for 
the development of an understanding of local contextual factors that can 
influence innovation adoption and suggest adopting a case study approach 
instead.   
 
Whilst this is an interesting proposition, particularly in the light of difficulties in 
attaining adequate survey response rates, a case study approach at the point of 
implementation will also have significant limitations in terms of generalisability of 
learning beyond the setting in which it is undertaken.  What is probably more 
pertinent is the issue of local contextual factors.  IQuaD did attempt to capture 
the influences of local context in terms of how diabetes care was structured, 
how each primary care team functioned and how team members related to each 
other and their workplace.  However, the target behaviours were based on 
national guidelines and may therefore have overlooked any important local 
adaptations that were in place across any one of the 36 PCTs involved in the  
study.   Such local adaptation of recommendations may have been a hidden 
influence on how healthcare staff responded to the survey as well as their 
performance on the clinical scenarios.     
 
In Supporting paper #7 a mismatch between healthcare professional and 
patient reports of care provision was observed.  Again there are possible 
methodological issues that could have contributed to this mismatch.  Firstly, 
though the wording of questionnaire items generally appears to convey similar 
meaning with regards to the same aspect of care, for some items there was 
potential for ambiguity in interpretation.  For example the clinician item “Giving 
advice that takes account of individual circumstances“ may prompt reflections 
on wider salient situational factors, whilst the corresponding patient item asks  
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specifically about making a plan.  In future studies examining clinician and 
patient perspectives of the same behaviour or initiative, careful exploration of 
understanding of questionnaire items should be made during the piloting stage 
to minimise ambiguity.  A second consideration with respect to the findings of 
this study is that clinicians were reporting their behaviour in relation to care 
delivery across a number of patients with diverse needs whilst patients were 
reporting on their own individual experience over (possibly) a number of 
consultations.  In the present study, however, the selection of a random sample 
of patients helped to minimise any potential bias arising from this latter 
consideration.    
     
Other limitations to this study that prompt caution in interpreting patients’ 
responses to the IQuaD patient survey include the low response rate (that was 
below 50%) and the fact that the patient survey was anonymous, so it was 
impossible to establish how representative sampled patients were to the rest of 
the patients in the practices from which they were sampled. 
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Chapter Five:  Conceptualising the role of the patient in 
shaping health care delivery behaviour.   
 
5.1 ‘It’s far more important to know what person the disease has than 
what disease the person has.’  Hippocrates 357 BC 
 
Extending theory: incorporating the patient into a co-determined model of 
healthcare delivery behaviour  
Behaviour change interventions have substantial promise as conduits for 
improved healthcare delivery by supporting the uptake of research evidence 
into routine clinical practice.  The work presented in this thesis demonstrates 
the value of using behavioural theory in promoting clinician’s motivation in 
relation to their use of robust research evidence and as a way to more 
systematically identify relevant behaviour change techniques.  The approach 
developed, however, has been less consistent in demonstrating behaviour 
change, even in the presence of strong motivation, and particularly so for the 
more complex behaviours examined.  This suggests that further theorising is 
required beyond the point of intention in order to populate and bridge the 
intention-behaviour gap.   
 
I believe that a fruitful avenue to pursue in this respect would be to turn 
attention to the point at which healthcare is delivered – the clinical encounter.  
The focus of the present work has been only on the behaviour of healthcare 
professionals, on the basis that they are, ultimately, the person or persons 
delivering healthcare (88).  Technically this is true, since there are medicines 
and services that are only accessible to patients via their healthcare providers.  
But taking this viewpoint suggests that healthcare is something that healthcare 
professionals do to patients and that patients are simply passive recipients of 
care.  It also assumes a one-sided source or ownership of information, 
knowledge and expertise that lies firmly within the domain of the healthcare 
professional (See  (169–175) for comparisons of ‘traditional’ and ‘collaborative’ 
characterisations of patient/professional interactions).  This is neither 
representative of how healthcare is (or should be) practiced or experienced, nor 
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is it compatible with the fast changing landscape of collaborative care driven by 
healthcare policy and widespread public access to healthcare information.   
 
Whilst it can be argued that all behaviour is social, there is a uniqueness to the 
social context of healthcare delivery that cannot be adequately captured in a 
uni-dimensional model of healthcare professional behaviour.  A fundamental 
uniqueness is that there will always be at least two people who are contributing 
to decisions made in relation to a patient’s healthcare; two separate 
perspectives, each influenced by the owner’s respective knowledge, 
understanding and experience of themselves, their wider social relationships 
and of the illness or health issue in question.  Inextricably linked, it is the 
interaction of these perspectives that will inform and influence decision making 
in relation to an individual patient and their prevailing situation.  Recognition of 
this dynamic is entirely in keeping with a true ethos of evidence based medicine 
(EBM) (176,177) (http://tinyurl.com/nw2pt4v), where research evidence, clinical 
judgement and patient experience each has a contributory role to play in the 
determination of an optimal healthcare decision (Figure 7).  Indeed the findings 
from both the TRACII and IQuaD studies suggest that this is exactly how many 
of the GP participants are behaving when confronted with scenarios introducing 
patients into the context.   
 
Figure 7:  The EBM Triad  
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Adapting the model to accommodate dual perspectives 
As well as an explicit representation of the patient, the patient/clinician 
interaction has not been considered or captured within the theoretical model 
developed within the work presented in this thesis.  It is my contention that 
these are both significant factors contributing to the inability of this model to 
adequately explain clinical behaviour. Given the consistent finding that patient 
and clinician perspectives can differ substantially, understanding the 
motivations of both in relation to the same novel recommendation is an 
essential first step in planning its implementation.   This will identify where 
intervention is needed to create or improve positive and aligned intentions 
towards adoption of that innovation.  Subsequently, I propose an extension to 
the exemplar model used so far (TPB); a dual perspective model of healthcare 
behaviour in which there are now two actors, the clinician and the patient, each 
with their own corresponding behavioural determinants (Figure 8).   There also 
remains scope within this model to accommodate multiple perspectives during 
the same encounter (for example that of a patient’s relative or other advocate), 
and possibly for modelling the influence of multiple encounters with different 
healthcare professionals contributing to a patient’s team-based care (during the 
patients journey through a diabetes clinic for example). 
 
Individualised and generalised intention: 
The work presented in this thesis has aimed to capture clinicians’ commonly 
held beliefs about barriers and facilitators to the uptake of evidence into 
practice, including patient-related factors that operate in the clinician’s 
environment, and to theorise how such factors might influence clinicians’ 
intention and subsequent behaviour.  Salient patient features were also 
included in the scenarios used as a proxy measure for clinical behaviour to try 
to mimic as close as possible the clinical context.   By presenting a series of 
patient scenarios, the aim here was also to use measures of intention and 
behaviour that were of similar levels of generality.  Despite this, a relationship 
between these two measures was still not demonstrated, even in the presence 
of strong motivation.  What I feel this suggests is that clinicians initially form 
generalised’, in-principle, intentions towards novel (and perhaps also 
longstanding) recommendations, based on evidence derived at a population 
level,
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Figure 8: A dual perspective model for evidence-based healthcare (EBH): The patient/clinician interaction as moderator of intention 
at the point of the clinical encounter. 
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which are then calibrated in the presence of an individual patient during the 
clinical encounter.  For patients, pre-encounter intention is represented in 
Figure 8 as more individualised since they will form an intention relative to their 
own individual experience and how the evidence fits with this (if they are aware 
of the evidence).  
 
Co-produced optimal decision and contextualised intention:  
As well as now including a visual representation of the patient, the dual 
perspective model also formally incorporates the clinical encounter.   The 
patient’s individualised intention and the clinician’s generalised intention are 
moderated by the patient /clinician interaction that takes place within this 
encounter.  It is theorised that the outcome of this interaction is a co- produced 
decision about how best to optimally manage the patient’s healthcare issue.  
Intention for both patient and clinician then becomes contextualised as a result 
of this optimal decision.  Contextualised intention may remain unchanged and 
therefore be equal to the original intentions of patient and clinician, or it may be 
modified depending on salient factors identified at the time of the clinical 
encounter.    
 
Co-determined goal behaviour: 
Likewise, the subsequent goal behaviours of both patient and clinician are 
dependent on the co-produced optimal decision, and are, as such, co-
determined.   
 
The theorised pathways presented in the extended model provide several 
hypothesised routes from (original) intention through to co-determined goal 
behaviour that can be measured and tested empirically.  The model also 
provides scope for developing better theoretical and empirical understanding of 
the relationship between the patient / healthcare professional interaction and 
the formation of optimal decisions, and how different features of that dynamic 
process may mediate this relationship.
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Using the dual perspective model to generate new thinking around ‘evidence-
based healthcare’ 
As well as incorporating the clinical encounter within a broader visual 
representation of healthcare delivery behaviour, the inclusion of the patient 
perspective into the model is more in keeping with a true holistic EBM approach 
in that it implicitly incorporates all three fundamental tenets of evidence-based 
medicine (Figure 8). The apparent omission of the patient perspective in efforts 
to establish evidence-based healthcare has long been a concern within the 
health services research literature.  In my early days of puzzling over this 
missing link and how, if at all, it could be addressed within a more 
comprehensive psychological model of healthcare delivery behaviour, I came 
across a paper by Bensing (2000) that resonated with the struggle I was having, 
but from a different disciplinary perspective (178).  In this paper, the author was 
also lamenting how patient-centred care and evidence-based medicine were 
seen and mostly studied as separate paradigms.  For me this publication 
encapsulated the need to bridge a seemingly counterproductive disciplinary and 
epistemological divide between two, historically polarised, fields of thought, 
since both are clearly needed to fully understand and realise true evidence-
based healthcare (179–181).   
 
Sackett et al (1996) (176) define EBM as the ‘… use of current best evidence in 
making decisions about the care of individual patients’.  Ironically, the true 
concept of EBM within this definition actually attempts to draw these two camps 
together, but instead an apparent disciplinary turf war for ownership of what 
represents best evidence has ensued (182–187).   Nonetheless, evidence-
based medicine (or practice or healthcare as it is variably called) still attracts 
and retains considerable support from practitioners from all fields of healthcare, 
despite the fact that many also feel that conceptualisations of EBM have come 
to favour reductionist research evidence as the best evidence over all other 
forms of evidence.  Experiential evidence (including both patient experience and 
clinical judgement) is felt to have become somewhat marginalised (188), with 
some authors going so far as to claim that EBM ‘has failed to demonstrate its 
own effectiveness according to its own criteria’ (e.g.  (189); (190)).   
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The proposed dual perspective model is therefore also an attempt to address 
this divide by re-directing how we think about and understand not just 
healthcare professional behaviour, but how the behaviour of both clinicians and 
that of their patients is co-constructed by the dynamics of their inevitable 
interaction.  Within this paradigm, focusing on only one side of an inter-
dependent relationship seems nonsensical.  Recognition of the need for more 
inclusive and cross-disciplinary models can be seen by the emergence of a 
number of multi-level frameworks in recent years that aim to encapsulate all 
possible influences on healthcare delivery throughout different layers of society 
and organisations (9,55,56,58,191–193)  Yet none currently give explicit 
acknowledgement to the patient beyond being a rather passive recipient of care 
or as a factor to address within the clinician’s environment.  Encouragingly,  the 
importance of context and of service-users as a dynamic force within that is now 
also being realised across theoretical perspectives and epistemological 
traditions (191,194,195).  The dual perspective model proposed within Figure 8 
complements these broad conceptual models since it attempts to drill down 
even further to elaborate on, and guide change in, mechanisms underlying 
patient and clinician behaviour at the very fundamental point of care delivery. 
 
5.2 ‘One of the most sincere forms of respect is actually listening to what 
another has to say.’  Bryant H. McGill 2012 
Developing theory: integrating theoretical and conceptual perspectives to 
understand and promote co-determined healthcare behaviour. 
Within the work undertaken within this thesis, the behaviour that we have aimed 
to change or promote (and understand), has been defined by the research 
evidence that we are attempting to implement into practice (e.g. symptomatic 
management of URTI, prescribing a statin for patients whose BMI is …).  This is 
entirely appropriate as an aspired optimum management behaviour to promote 
in healthcare professionals since it represents best available (clinical) evidence.  
However measuring only optimum practice of that behaviour as a reflection of 
its adoption into clinical practice will always be problematic, since it is unlikely to 
be the optimum management option (or choice) for all patients.   
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Firstly, research evidence is a tool to help guide and support appropriate 
healthcare decisions.  Since clinical judgement and patient values will [should] 
play a role in evidence-based decision making, some variation in practice might 
still be expected, even in the face of strong research evidence.  According to 
true EBM principles, this would be an acceptable state of affairs (provided those 
principles have been adhered to).  Drawing on thinking from the field of health 
services research, the statement below illustrates these issues, describing why 
some variation in practice is ‘warranted’ since it reflects good patient-centred 
care.  
 
“If all variation were bad, solutions would be easy. The difficulty is in 
reducing the bad variation, which reflects the limits of professional 
knowledge and failures in its application, while preserving the good 
variation that makes care patient centred. When we fail, we provide 
services to patients who don’t need or wouldn’t choose them while we 
withhold the same services from people who do or would, generally 
making far more costly errors of overuse than of underuse.”  Al Mulley 
2010 (196) 
 
Secondly, if within the evidence-based paradigm we can still expect some 
legitimate variation, but then fail to acknowledge it as such, do we then risk 
stifling good practice as well as skewing estimations of bad practice?  
 
Distinguishing ‘the good from the bad” in healthcare decision making  
The issue then arises about how we identify and distinguish good (warranted) 
from bad (unwarranted) variation.  In practice distinguishing between warranted 
and unwarranted variation is likely to be easiest (and more pertinent) where the 
research evidence is unequivocal and where there is also strong clinical and 
patient agreement that gains to be made far outweigh the risks.  In this scenario 
of high certainty and clarity we could confidently expect there to be very little, if 
any, justifiable variation (197,198).  However, this is an ideal, optimum scenario 
within which most of healthcare decision making does not readily fit.  As 
certainty and clarity decreases on any or all three EBM dimensions, the scope 
for variation in practice increases and assessing what is good variation 
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becomes more subjective, since the context for decision making will be much 
more idiosyncratic.  
 
The Stacey Diagram (Figure 9) (reproduced from Bohmer et al 2005 (199)) is 
helpful in illustrating this dilemma; deviations from expected practice falling 
within the ‘Order’ segment (where there is high clinical certainty and high patient 
agreement) are easier to identify.  As uncertainty and agreement begin to 
diverge ‘complexity’ increases, until there is ‘chaos’.  There are many situations 
in healthcare where such uncertainties exist (198) and most of healthcare falls 
within Stacey’s ‘zone of uncertainty’ (200);(Mulley 2011: TEDxDartmouth 
http://www.youtube.com/watch?v=hnEIMhwM-OY).   A situation may exist for 
example where there is clarity in the evidence but, as suggested earlier, 
uncertainty in a clinician about its applicability to an individual patient in a 
particular circumstance; or there may clarity in the evidence, certainty in the 
clinician but uncertainty in the patient based on their personal experience or 
preference (198).   In these scenarios distinguishing warranted from 
unwarranted variation is much more complex, since what is an optimal and 
valid) decision will be relative to the prevailing context in which it was made.   
 
Figure 9: The Stacey Diagram (reproduced from: (199)) 
 
http://www.youtube.com/watch?v=hnEIMhwM-OY 
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Revisiting an old paradigm:  
In Mulley’s statement above, it is suggested that warranted variation arises from 
good, patient-centred care. Since the counter argument to this is that 
unwarranted variation arises from an absence of, or poor, patient-centred care, 
a more fruitful approach to reducing only unwarranted variation might be to 
focus on improving the practice of good patient-centred care (201).   
 
This in itself would not be a new endeavour, since the concept of patient-
centred healthcare is one that arose in the health services research literature 
many decades ago in an attempt to improve the patient experience of 
healthcare by making it less disease and system focused.  Fundamentally, 
patient-centred care is completely compatible with an evidence-based approach 
to healthcare.  Yet despite considerable effort and relentless advocacy by 
international organisations - like, for example, The Picker Institute (202);  the 
World Health Organisation (203), and the USA based Institute of Medicine (204) 
- change has been (familiarly) slow (205).  Whilst the essence of the concept 
remains unchanged, patient centred-care has, over almost 30 years, been 
variously defined (206), enacted (traditionally in terms of clinical communication 
skills) (207,208) and measured (e.g. (209,210), and these inconsistencies have 
contributed to the difficulties in its practical and effective application 
(178,206,211).   
 
Nonetheless, evidence from the health services research literature provides 
some evidence for a positive effect of patient involvement in their care for 
improved quality and health outcomes (160,212–214).  Given that the 
importance of patient-centeredness has also emerged as the central (and 
currently lacking) factor for improving the quality and safety of patient care in 
recent reviews of the NHS (215–217), it would appear imperative to revisit this 
old paradigm and its potential for enhancing the implementation of research 
evidence into routine practice.   
 
Integrating learning and evidence from other approaches: 
In terms of developing the utility of the extended dual perspective model, I 
sought to explore what can be learned from other approaches that focus on the 
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interaction between patient and professional by building on the principles of 
EBM and patient-centred care.  Here I discuss the merits of two approaches 
that feature quite prominently in current UK and international policy; shared 
decision making and behavioural goal setting, in terms of their value for 
facilitating the development of co-produced optimal decisions and goal 
behaviours.  
 
 
Shared decision making (SDM):  
SDM is an approach where clinicians and patients make decisions together 
using the best available evidence (137).  It is a key method to facilitating patient 
centred care that has grown alongside this and a continually rising demand for 
healthcare due to changes in population demographics, technological advances 
in healthcare, as well as political and social drivers (218–222).  SDM promotes 
greater patient involvement and co-creation of treatment decisions by actively 
including patients in discussions and decisions made about their care, aligning 
healthcare options with patient values and preferences (200).   As well as being 
underpinned by an ethical rationale for more patient centred care, a function of 
SDM is to reduce unwarranted variation and more effective use of healthcare 
resources (218,219,223).  Generally, SDM has focused on decision making 
within the patient-professional interaction but the approach now also recognises 
and encompasses the influence of their wider social environment (200,224).  
SDM has gained much momentum in recent years (225–227) and holds 
significant prominence in both UK NHS and USA health care policy (228–230).    
 
Systematic review evidence supports SDM as a process to improve decision 
quality by enhancing knowledge, patient satisfaction with the decision making 
process, and realistic expectations, as well as by decreasing fears and 
decisional conflict (231).  This latter finding is reinforced by other studies of 
SDM (222,232,233) and from the small, but growing, patient experience 
literature (211,234–242) that suggests where patient and clinician viewpoints 
become more closely aligned, patients experience more optimal care and 
improved clinical outcomes.   
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Current limitations of this approach 
Whilst drawing on the SDM paradigm for developing the utility of the dual 
perspective model appears to be a promising way forward, the approach is not 
without its own difficulties in implementation.  Variation in conceptualisation, 
definition and application of the approach (243), and a subsequent lack of clear 
guidance about how best to accomplish SDM in the clinical encounter have 
contributed to this (200,211).  However, efforts are in play aiming to remedy 
this, including calls for clarity of definition (244), and a recent focus on 
developing more pragmatic support for both patients and clinicians in the form 
of decision support tools (245,246); ‘how to do it’ style guides (200); and 
improved measurement techniques, that, encouragingly, include a recent 
interest in developing dyadic approaches to capture interactional behaviours 
(211,247–251).  
 
Goal setting:  
Goal setting is a behaviour change technique for developing distal (general 
target outcomes) and proximal behavioural goals (specific intermediate action 
plans to support achievement of the target outcomes) (172). The technique is a 
key feature in many patient collaborative care educational programmes and 
strategies designed to support patient self-management of long-term and 
chronic illness (157). Such programmes are again deeply embedded in UK and 
international health policy for people with one or more long-term conditions 
(252).  As an important feature of patient centred care, the focus of goal setting 
in this context is on patients and healthcare professionals working together, 
collaboratively, to reach agreement on shared goals for management, 
(172,253).  It is widely considered to be a valuable tool for improving patients’ 
self-management skills across a range of chronic conditions (e.g. diabetes 
(254,255), asthma (253), dementia (256), and neurological rehabilitation (257), 
and its use in the context of chronic illness is supported by a body of research 
on health-related behaviours suggesting that when patients participate in 
decisions, they are more likely to adopt the behaviours decided upon 
(162,172,258).  A growing evidence-base also suggests that involving patients 
in their care through shared goal setting can be associated with improved 
clinical outcomes (159,169,259,260).  
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Current limitations of this approach 
As with SDM, and more general applications of patient-centred care, clear 
definition is lacking and understanding and use of goal setting as a strategy to 
support self-management of chronic illness varies (172,253). In the absence of 
detailed guidance about how to implement goal setting, Bodenheimer & 
Handley (2009) (172) reviewed approaches used in USA primary care and 
summarise this as a way of providing learning and pragmatic advice to 
healthcare professionals about how they might devise their own approaches. 
They also found that the perception that goal setting would be time consuming 
was commonly cited as a major barrier to its use by healthcare professionals.  
Similar conceptual variation and issues inhibiting implementation have also 
been noted in a small UK-based study (253).  Importantly the latter study also 
explored and compared the (asthma) goals of patients and professionals in 
order to identify barriers and facilitators to achieving shared goals and patient-
centred care.  These authors found that whilst both patients and professionals 
identified similar categories (or types) of goal – for example work, personal, or 
illness related – patients were twice more likely to emphasise the importance of 
lifestyle related goals. Professionals on the other hand tended to focus on 
illness related goals and, in particular (for asthma at least), on medication 
management (253)   
These authors also found that patients’ goals were often tacit, not easily elicited, 
context dependent and transient, and link this to reluctance on the part of the 
patient to step outside traditional role perceptions and behavioural expectations.  
They concluded that to achieve shared goals, both patients and professionals 
will require a change in attitudes, including a clearer understanding of their own 
and each other’s (new) roles and expertise in the management of their 
healthcare.  These findings and conclusions resonate closely with those of 
recent work I have completed looking at patient involvement in improving 
patient safety (150).   Williams et al (2011) (253) go on to suggest that 
professionals may benefit from training on how to elicit, and value, patients’ 
more distal, lifestyle goals, and how to distinguish these from their proximal, 
transient goals.  They cite Bradley (1999) (256) in support of their finding that 
goal setting within the clinical encounter may be inhibited or facilitated by 
factors such as patient participation, control and trust in the process. 
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Summary of transferable learning & support: 
 
Taken together, the evidence from these two key approaches provides rich and 
valuable learning to inform further development of the dual perspective model.  
It also lends considerable support to the propositions that the model makes: 
 
 Firstly, the importance of targeting disparities between patient and 
clinician perspectives leading up to and during the clinical encounter is 
strengthened.  This relates not only to beliefs and attitudes towards the 
target management of a given health complaint but also to role 
perceptions that inhibit or facilitate the way that patients and healthcare 
professionals interact. 
 Secondly, the proposition of potential benefit from drawing on and 
integrating learning from different disciplinary perspectives is upheld.  
Since the reasons for the disparities may differ at two key time points 
(e.g. inhibiting role beliefs or poor understanding of recommendations 
prior to the encounter; poor or dominant representation of one 
perspective during the encounter) remedial action would therefore 
require a combination of intervention approaches (198); a behaviour 
change approach to promote positive cognitions and behaviour, and a 
decision support approach to facilitate a patient centred interaction and 
collaborative co-production of an optimal decision.    
 Thirdly, the notion of an important role for factors that influence the 
nature of the patient / professional interaction (e.g. misaligned 
perceptions and/or the level of patient-centeredness or patient 
involvement; role uncertainty) as amenable mediators of relationships 
between constructs along the subsequent pathways from the clinical 
encounter to co-produced optimal decisions, contextualised intention and 
co-determined goal behaviours is supported.  
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Moving forward: 
As well as valuable learning, review of the patient-centred approaches above 
has highlighted how they share common and familiar challenges with other 
approaches similarly hoping to realise timely and consistent implementation of 
innovation into routine practice.     My critical sense of what may be contributing 
to this phenomenon within the work submitted in support of this thesis has 
hinged on its unilateral focus on healthcare professional behaviour.   More 
generally I have struggled, not necessarily with the separate study of patients 
and professionals, but with the tendency to study them as if the behaviour of 
one (in terms of the delivery of healthcare) happens in isolation of the other.  In 
looking to other approaches that focus on the interaction between the two 
perspectives for insight, I am inspired that combining methods and integrating 
philosophies for promoting and supporting mutual behaviour change has 
substantial promise as a way forward.  Before this can happen however there 
needs to be careful work to address the ambiguities in current understanding 
and interpretations of ‘patient-centred’ and ‘shared care’.  This will provide a 
firm foundation, with clarity of definition and purpose, on which to build and 
develop both behaviour change interventions and interventions to support 
collaborative interactions between patients and their healthcare providers.  
However, whilst this presents a step in the right direction, it would be naïve to 
think that achieving a consensus definition could ever be as straightforward as it 
looks on this page of a PhD thesis. The concept has been hotly debated for 
decades (see for example (261) & (262)).  Furthermore, anyone who has 
studied implementation and / or worked in or with the NHS will know it would be 
equally naïve to underestimate the challenges to changing behaviour and 
culture that are implicit in the analysis above.    The interface of healthcare 
delivery is only one layer in a very complex, dynamic and constantly changing 
organisation.  Nonetheless everything that happens within and across those 
layers does so with a common purpose – to deliver safe, high quality and 
appropriate healthcare to its patients, that is underpinned by a robust evidence 
base.  The interaction that takes places between patient and professional within 
the clinical encounter is the lynchpin of that endeavour.    
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Supporting paper:  
 
8. Hrisos S, Thomson, RG.  More required on the patient role and 
standardization American Journal of Bioethics 2013, 13:8: 62-65 
http://www.tandfonline.com/doi/abs/10.1080/15265161.2013.807184?j
ournalCode=uajb20#.UspwYLRptfw 
 
 
5.3 Thinking ahead: Taking the ‘patient’ out of the centre of healthcare: 
Supporting paper #8 
 
Recently, the concept of patient-centred care has been discussed within the 
context of capabilities theory in a potentially ground breaking publication (206).  
I had the opportunity to co-author an invited peer commentary on this 
publication, which is the final paper submitted in support of this thesis (263). In 
their paper, Entwistle & Watt (2013) (206) suggest that it is the way that people 
(and especially health care staff) think about patient-centred care and health 
care quality more generally that has hindered the ability of health services to 
consistently deliver the kinds of experiences for patients that proponents of 
patient-centred care aspire to.   These authors provide a very timely and 
thought provoking analysis of the situation that may well pave ‘The Road 
Ahead’ advocated by the Picker Institute (205).  Entwistle & Watt argue 
convincingly for a re-definition of the concept of patient-centred care to one of 
‘person-centred care’, making novel use of insights from the capabilities 
approach to characterise person-centred care as “care that recognises and 
cultivates the capabilities associated with the concept of persons”.  
Within that definition, person-centred care becomes applicable to a “diverse 
range of patients and situations”.  The emphasis is on “treating the patient as a 
person”, and thus as an “ethically significant” being, encouraging a fresh way of 
thinking that prevents the exclusion of the person when considering how 
healthcare is or should be delivered.  Capabilities thinking has roots in 
philosophy and has been used as a way of thinking about how advantaged or 
disadvantaged people are, or how the quality of human lives can be assessed, 
and it is now well established in work on international human development and 
social justice (264–266).  
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The capabilities approach has two main concepts: 
 “Functionings”: which are the things that people do - “ways of being” or 
“doings” – such as preparing meals for one’s family, working as a nurse, 
being malaria free, being literate. 
 “Capabilities”: which are the real freedoms, genuine opportunities and 
powers that people have to achieve particular functionings.  The 
capability to prepare meals for one’s family, for example, depends on 
having relevant resources (food and tools for cooking it), knowledge and 
skills, interpersonal proximity, and a position within the family from which 
sociocultural norms allow one to take on food preparation responsibility 
(206). 
 
The basic idea of the capabilities approach is that ‘what makes for good lives’ is 
having capabilities for valued functionings.  Entwistle & Watt suggest that this 
can encourage us to think, when we are considering the quality of people’s 
lives, about the extent to which they are genuinely free and able to be and do 
what it matters to them that they are able to be and do.  In treating the patient 
as a person this might mean that healthcare professionals (and healthcare 
organisations) should: 
 Focus on what is important to patients – by aiming to achieve as an 
outcome what the patient values as their “good life”, or by aiming not to 
disrupt or undermine that good life by imposing their (healthcare’s) 
aspired, or desired, outcomes on the patient.   
 Be “responsive to, recognise, and cultivate” person-engagement – by 
fostering person engagement and involvement in their care and 
decisions about their care.  Entwistle & Watt (2013) place the onus for 
recognising and cultivating patients’ ‘person-al’ capabilities squarely with 
the healthcare professional, based on their perception of what 
capabilities a person (the patient) has (or doesn’t have), or  potentially 
has (or doesn’t have), to enable that person to achieve their (the 
patient’s) valued functionings, according to their good life. 
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On the face of it this might not sound so radically different from the conclusions 
or recommendations of other conceptualisations of patient-centred care – e.g. 
that healthcare should shift the focus away from thinking “how do I cure this 
disease or illness” to “how do I restore/maintain this person’s good life?”   
Neither are entirely new concepts.  What I feel is radically different; however, is 
the notion that healthcare should “… treat others as persons”.  This simple 
semantic change from “patient” to “person” could be, I believe, a potentially 
powerful change maker in its own right, since to treat people as ‘persons’ has 
quite different connotations to treating people as ‘patients’.  The latter has a 
very distinct historical and powerful meaning of its own.  Perhaps it is time to 
take the ‘patient’ out of the centre of care.  
 
Cultivating capabilities 
Entwistle & Watt (206) propose that person-centred care can be understood in 
terms of their single guiding idea that it involves (healthcare professionals) 
recognising and cultivating (patients’) ‘person-al’ capabilities.  Person-al 
capabilities are (loosely) defined as ‘a subset of capabilities (and/or their 
corresponding functionings) that is particularly associated with the concepts of 
being ‘persons’ and of being treated as ‘persons’, and that are, almost by 
definition, valued human capabilities’.  Examples of personal capabilities might 
be to reason, to feel and respond to emotion, to intend and initiate action, to be 
self-aware and self-directing, and to be able to participate socially in a group or 
community of beings that recognises each other as having significant ethical 
privileges.  An important tenet of the capabilities approach is the recognition 
that capabilities are “dynamically shaped by interactions between individuals 
and their environments, including their social relationships”.  As Entwistle & 
Watt point out, there are many important senses in which the ways people treat 
each other enable them (or not) to feel and/or to be seen as “ethically significant 
beings.”    
In preparing our commentary, Entwistle & Watt’s conceptualisation of cultivating 
capabilities prompted my co-author and me to reflect on our respective 
experiences of our research on patient involvement in two currently topical 
aspects of their healthcare (SDM and improving patient safety) (263).   
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Whilst we can both see huge potential for the application of the approach for 
understanding and moving forward person-centred care, we were somewhat 
perplexed at the rather marginal role assigned to the patient in the co-
production of person-centred care.  This was further confounded by the 
proposition that it should be the burden of healthcare professionals to recognise 
and cultivate the person-al capabilities of patients.  This immediately felt 
counter-intuitive, given Entwistle and Watt’s argument for ‘equality-mutuality’ in 
the person / professional relationship, and unusual in the sense that there is a 
tacit assumption that healthcare professionals themselves possess both the 
necessary person-al and inter-person-al capabilities to recognise and foster the 
same in patients.   
 
Inter-personal capabilities for ‘inter-person centred care’ 
Within the context of enabling person-centred care, it is widely recognized that 
health care professionals hold a prime position in permitting (or denying) patient 
involvement in health care (267).  Our recent work demonstrates the 
significance of this (150) and has led to the development of an approach to 
supporting patient involvement in improving their own safety that focuses on 
facilitating the patient / professional interaction.  A key component of this is a 
responsibility for healthcare professionals to actively foster engagement and 
enquiring behaviours in patients.  What this work further demonstrated, 
however, is that professionals also need support in doing this – since they too 
have insecurities relating to their interactions with patients in the context of 
involving them in their care (150).    
 
The apparent lack of emphasis Entwistle and Watt (206) place on the potential 
for the patient to shape the behaviour of the healthcare professional is further 
surprising given that the expression of capabilities is framed within a relational 
context.  In the commentary paper, I argued that patients (e.g. those who self-
manage long term conditions) may often be in a position to both recognise and 
cultivate healthcare professionals’ capabilities. This led us to propose a notion 
of ‘inter-person centred care” and reciprocal inter-personal capabilities for both 
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patients and professionals in promoting and inhibiting the development or 
expression of mutual capabilities (263).  
This latter proposition can be illustrated in relation to the findings of the study 
looking at goal setting discussed above (253). The traditional role perceptions 
and expectations identified as barriers to patient involvement in goal setting 
might be seen to be operating dynamically to frame and constrain the way both 
patients and professionals behave within this context.   Williams et al’s findings 
that patients place greater emphasis on lifestyle goals (their valued 
functionings) outside of the consultation than they express within that setting, 
and that professionals simultaneously place greater emphasis on illness 
focused goals, might be a reflection on the implicit but mutual understanding 
that conversations within this (time limited) context are limited to all things 
medical, including health as the implicit valued functioning.  If the pursuit of non-
health goals is not felt to be conducive to this environment then it is not 
affording patients genuine opportunities to realise their valued functionings and 
it is not affording healthcare professionals genuine opportunities to realise their 
valued functioning to provide truly patient (person) centred care. 
 
Further possibilities for a capabilities approach   
Though the application of a capabilities approach to healthcare is still in its early 
infancy, it shows exciting potential for engendering novel thinking around how 
we currently view healthcare, and the roles and behaviours of all those involved 
in its delivery and receipt. There are many other ways in which capabilities 
thinking can provide a novel lens through which to examine aspects of the 
dynamics within the patient / professional interaction that act to facilitate or 
inhibit patients’ and professionals’ capabilities for achieving person-centred 
care.  Examples include the power imbalance within this relationship; the 
related tension between knowledge and values; understandings of 
professionalism and personhood within a context of person-centred healthcare; 
and perhaps the negative or unwanted consequences of constraining the 
expression of capabilities (e.g. preventing patients from achieving non-elicited 
but valued life goals; undermining or denigrating the role of the professional).  
Better understanding of these dynamics is essential to the advancement of 
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person-centred care, and the development and utility of a dual perspectives 
model for the implementation of evidence-based healthcare.   
Better understanding of the range of personal and inter-personal capabilities 
that exist, and what separate and shared capabilities patients and healthcare 
professionals need for achieving person-centred care, as well as how 
healthcare professionals and patients might recognise these in each other, 
would inform the development of new or existing intervention approaches 
aiming to support and engender collaborative patient / professional interactions.   
 
5.4 Closing Summary  
This thesis provides a critical overview of a substantial programme of work that 
has resulted in the development and testing of an innovative approach to the 
development of interventions to promote change in clinical practice.  The work 
described in supporting publications #1 - #6 has made an unequivocally 
important and influential contribution to the science of implementation.  As well 
as providing methods for identifying and applying behavioural theory, the work 
has also set standards for transparency in intervention development processes.  
This precedent provides the basis for building a stronger, cumulative 
understanding of the processes underlying change and the adoption of new 
research technology, healthcare therapies and practice into routine healthcare 
delivery.  Transparency also lends to more confident and consistent replication 
that will further support robust comparison across intervention studies and the 
synthesis of cross-study data.  This can only serve to hasten growth in the field 
of implementation science that unrelentingly strives to bridge the chasm 
between research evidence and practice.  
Whilst this work has shown that behaviour change interventions have 
substantial promise for improving healthcare delivery, it has also demonstrated 
the limitations of current models of individual behaviour in this endeavour.  
Psychological theories of behaviour do have an important function for 
understanding what drives, motivates and changes healthcare professional 
behaviour.  However I have argued that the utility of their application to 
improvement and change in healthcare delivery is weakened by their inability to 
account for context and, in particular, the dynamic, rather than passive, 
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influence of the patient.   That is not say that psychological theory does not 
have an important, if not essential, role to play in moving the implementation of 
innovation forward.  Structured models do indeed provide valuable frameworks 
that help to organise evidence and ideas, and to use this to guide critical 
thinking and the generation and testing of new hypotheses.  It is just to say that 
psychological theory cannot do this in isolation, it cannot provide the proverbial, 
and infamously elusive, silver bullet.   Implementation of research evidence into 
practice not only requires multi-faceted, complex intervention, it also requires a 
multi-disciplinary, multi-level, holistic perspective.  
In the final section of this submission, I present an extended dual perspective 
model of healthcare delivery that aims to illustrate the interdependency of 
professional and patient behaviour in determining healthcare decision making 
and patient outcomes.  The framework functions at the very core of healthcare 
delivery, at the level of the clinical encounter. I have provided a strong evidential 
and theoretical rationale for the need to focus on better understanding of the 
interactional and relational processes that are generated during this encounter 
as an essential step forward for both implementation and improvement science.   
My future work will now focus on illuminating these processes with a view to 
informing the development of interventions that encompass all three dimensions 
of the EBM paradigm and that provide support to both professionals and 
patients.  Recent public scrutiny of UK healthcare organisations has 
emphasised the need for a more patient focussed approach to healthcare 
provision and delivery.  Research evidence further underpins, and justifies, 
person-centred care as not only an ethical imperative but also as a mechanism 
for the delivery of safe and effective healthcare, that is grounded in best 
evidence.  Revisiting this paradigm from a capabilities perspective provides 
exciting promise for a new direction in thinking about how patients and their 
healthcare providers might each be enabled to interact in a way that exemplifies 
this cornerstone concept.  This will be the essence of my future research 
endeavours.    
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ATT Attitude 
BB Behavioural Belief 
BCT Behaviour Change Technique 
BMI Body Mass Index 
BP Blood Pressure 
CB Control Belief 
CERAG Clinical Effectiveness Research Agenda Group 
CFAS Cognitive Function & Ageing Study 
CI Contextualised Intention 
COPD Chronic Obstructive Pulmonary Disease 
CQC Care Quality Commission 
CQI Continuous Quality Improvement 
EBH Evidence-based Healthcare 
EBM Evidence-based Medicine 
GHQ General Health Questionnaire 
GI Generalised Intention 
GP General Practitioner 
II Implementation Intention 
IME Intervention Modelling Experiment 
IMP Intervention Modelling Process 
IQuaD Improving the Quality of Diabetes care 
JCQ Job Content Questionnaire 
MLF Multi-level Framework 
MRC Medical Research Council 
GPRF General Practice Research Framework 
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NB Normative Belief 
ND  Netherlands 
NHS National Health Service 
NICE National Institute for Clinical Excellence 
OCB Organisational Citizenship Behaviour 
OFF Oxman, Fretheim, Flottorp (Theory) 
OJ Organisational Justice 
OLT Operant Learning Theory 
PBC Perceived Behavioural Control 
PCT Primary Care Trust 
PI Personalised Intention 
QI Quality Improvement 
QOF Quality and Outcomes Framework 
RCT Randomised Controlled Trial 
SCT Social Cognitive Theory 
SDM Shared Decision Making 
SEM Structural Equation Modelling 
SN Subjective Norm 
TACT Target, Action, Context, Time 
TCI Team Climate Inventory 
TPB Theory of Planned Behaviour 
TQM Total Quality Management 
TRA Theory of Reasoned Action 
URTI Upper Respiratory Tract Infection 
  
  
130 
 
Appendix 1: Copies of supporting publications 
1. Hrisos S, Eccles MP, Johnston M, Francis J, Kaner EFS, Steen IN, 
Grimshaw J.  Developing the content of two behavioural interventions. 
Using theory-based interventions to promote GP management of upper 
respiratory tract infection without prescribing antibiotics#1.  BMC Health 
Services Research.  2008, 8:11  
http://www.biomedcentral.com/content/pdf/1472-6963-8-11.pdf    
 
2. Hrisos S, Eccles MP, Johnston M, Francis J, Kaner EFS, Steen IN, 
Grimshaw J.  An intervention modelling experiment to change GPs' 
intentions to implement evidence-based practice: Using theory-based 
interventions to promote GP management of upper respiratory tract 
infection without prescribing antibiotics #2. BMC Health Services 
Research. 2008, 8:10   
http://www.biomedcentral.com/content/pdf/1472-6963-8-10.pdf       
 
3. Hrisos S, Eccles MP, Johnston M, Francis J, Dickinson HO, Kaner EFS, 
Beyer F. Are there valid proxy measures of clinical behaviour? 
Systematic review. Implementation Science. 2009, 4:37 
http://www.implementationscience.com/content/pdf/1748-5908-4-37.pdf  
  
 4.  Hrisos S, Eccles MP, Francis J, Bosch M, Dijkstra R, Johnston M, Grol 
R, Kaner EFS, Steen IN.  Using psychological theory to understand the 
clinical management of type 2 diabetes in Primary Care: a comparison 
across two European countries. BMC Health Services Research. 2009, 
9:140 http://www.biomedcentral.com/1472-6963/9/140 
 
5.  Eccles MP, Hrisos S, Francis J, Steen IN, Bosch M, Johnson.  Can the 
collective intentions of individual professionals within healthcare teams 
predict the team's performance: developing methods and theory? 
Implementation Science.  2009. 4:24.  
http://www.implementationscience.com/content/4/1/24 
 
6. Eccles MP, Hrisos S, Francis J, Stamp E, Johnston M, Hawthorne G,  
    Steen IN, Grimshaw J, Elovainio M, Presseau J and Hunter M.     
    Instrument development, data collection, and characteristics of practices,  
    staff, and measures in the Improving Quality of Care in Diabetes (IQuaD)    
    Study. Implementation Science 2011, 6:61.  
    http://www.implementationscience.com/content/6/1/61 
 
 7. Hawthorne G, Hrisos S, Stamp E, Elovainio M, Francis JJ, Grimshaw J,  
Hunter M, Johnston M, Presseau, Steen N, Eccles MP.  Diabetes Care 
Provision in UK Primary Care Practices. PLoS ONE. 2012. 7(7): e41562.  
doi:10.1371/journal.pone.0041562. http://t.co/hxDCMCJF 
 
8. Hrisos S, Thomson, RG.  More required on the patient role and 
standardization American Journal of Bioethics.  2013, 13:8: 62-65 
http://www.tandfonline.com/doi/abs/10.1080/15265161.2013.807184?jour
nalCode=uajb20#.UspwYLRptfw 
 
  
131 
 
 
 
Appendix 2: TRACII Questionnaire  
 
Available at: http://www.biomedcentral.com/content/supplementary/1472-
6963-8-10-S1.doc 
 
The graded task intervention available at: 
http://www.biomedcentral.com/content/supplementary/1472-6963-8-10-
S2.doc 
 
The persuasive communication intervention available at: 
http://www.biomedcentral.com/content/supplementary/1472-6963-8-10-
S3.doc 
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Appendix 3: IQuaD Questionnaires 
 Clinician Q1 
 Clinician Q2 
 Patient Q1 
All available at:   http://www.implementationscience.com/content/6/1/61 
 
 
 
 
 
 
